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es rfwjo a&ptfon)^ $5*{ft&p& tS’&f'iSb. q«&^& &p#o jjp& 
ASSjft ©S^iS a©o s •&. 

t3cftS)©{\>?$ c3£b&>oT&, eg &t»<& dfEp^ofift&r* 
c?$ SSxptfStfS), S^cSo SdsSoooG 4 £cr»tfS&ocp, 3ocoglb{3 ©^^fP^sS©?5b 
©c&&§&& ft3*£&£ry eg ©J^. kpe3&»& SSj«^& &*& eg &pd& 
tfap>|©8*&* 30&S* £)<& ^e3&>a^c3r> Barton*©. w& 

3o£S^ e9&p& sStfs^aDO© - spdSeS* £ 

3o»$ 1)43 h<2* eg^Oo o*&. es®6§ “©orpCo-Sod” es& 
|_a*ft«6&|' ££ep^ 2 Sxt>& Btf©, ©S’ <3 *e3s$»;& ©c&&>§ &y>&. iSptfn* 
©a ®orr&3*ao. es eftrjS* AoftSPowJS BotfS s?8o 3 o && woa 
<&rQ£&j*itf&, too"&, esS$p,<& es &p&£lcitf [a»&A(5^ “oorPCo.Boft 0 
&s&§oofi©ofl. egfcj^ o*&&r»:£ wcSpc&a, 

*»**« ip-tfe 1 i a^fi JSSrv* to fe B-ijA? £&$f 
eg Aroft2J*o»;S fp&o EPor?tfs&c3 egaa&oep©, 

&> 3©*»£ “^oft-Soft” eg© ia»ft 5sS»o 

fipc^p ftstfon’ e*o&a* ASjS Boftir> Soft ^3;foa> 

eso© ftrotf&pa§ £>&o1i>, »«&^efc &ptfi)Q& \z viS ©ao eg^ 

& 0 &, eso&^a© Bo& ©on°& iP^SSaeo e5SSnr»^g Spct ibeo«3&, 
teo^, <9otf&&ao3 3o&©orv& RrSsSjjoa^ tfac^ 5*6§ofl S'c*? 
Sf&<r £a Cfwjfl 1 a.S'a ©on»«b spe^ Bo^S5a Sod fp3ss© escxo 

&OCP0, 

SJOS' &ptf2S efapj^a Bo^p 3ofi egS) ^ B^^cp? 

& D^on* 5 £)o3a c3*Ss5obw^o33» B^JS^. 

3©aa^^ u ©oiT^3oa ,, ^2?^ Bocog 

Ijg ©cJfiaS^ft^ ^eSo 3o(53 ^ooohPX^, ?S^rp sj3 
tffy-00 1 & ^Sb^a* Bes&g 1 ^. 
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SoS’aTj iSd^-0 <D$, cpssp . fttfgS’ooJo d&sp^eosSeo eooPpS* 
6gef&. 

* * * 

6. ■3oS&) 

SSifiSbCS*^©^ SadSi o*£o55cpd&co 303 ;5 sSoojS^fSo S*e5ex> 
taCb^^ tfotftfjofir* £e r$o&&;6 tsfiAoefo 3Zyy&o6»* &oiP>Cb. 

essptfo “Sa^dG&g, So^ e<3 SSx^Co &tp&eoo 

M cw cs S$»rt>Cat g^fi 3&£ suS'eS gpe^3|>&. 

3o£5$ <9#a 3&£ <a£<0 3&£ 

Ibtfc&g 8pdb^sp^&, 1btfci2S^8h tftSSxootf'tf SpCqt^^ Q&^c&o, 
SoS'^oj S’S&ofe^eb. 8ft^d&gSb 3 o^Sd^ s 5 p|j 8 q S’St&fP^o. 
^oS^Sb ^SSgScp S'jSeitftfo «3&. 

£s Stfor? &ort>8t 5Jp8^e3g, safib tfestoPeo 32>^o£) sp83 

£Sp&oo°& cf £ 9“. <aodb<5* S$op& tfeoSt 3otfo 3o$t;$p. 

o o 

“t&<Sr* &*Sb &&$&& &p& tf©a*n»« £$> to tfoo totf 
Ao£&ipS$s>. toBsS^ap* 3&A8A ifr&<j'&, &£ tfetotf s5r»n» 
tfofoSk SooFfc^ASAfopCo SAiSfioon" ep£?ipo" <9$ cp»* AoeaSci&grp 
’?!>i58b<l& «6£pj, spQ iSooffraS &oo£&rp‘ SY^AoAoo S'JbAo. cp © 9 
ocoo&fS &©sWv , exi sj° 3 Aoe>S& “o0£5, Ao$£ex> 3 P©Aoef£So. 

cp £ 3* sSooo&r? loAd&g&i [j3$^otP&: “to AoSo tfbg& s^n° 
t AoAS 4 3 Styfoa*?" 

H>£c&g tfASb 3©c2o£3 fcilyS&a^dfc. 

A&ipA 3pct* »3 ,'ijS^ ^sp& cpb*. dsS^c&g 

8pop #?S8b 3£)d&A£> &;Sj>3b;^£Sb. ss»(5b3 SoS'sSn&p &<% 

&P& CPB». 

“3©&o3 jj5$p! £P Ae>^*rs» ?6o^3“ SoS’Srj, 

^ajorp 3o8^ ^080 C5bg?5a Ao Aos^rpcclo! 
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creg» £>o &8”oi£k. “cr&i s*Cfcso 3©cSSo^^ 

fSoS^orP SodP’O’’ ©s^iSi . 

3o^oSj ger* S)S58oCT*dfc: 

“£b S$a^ 3a 3o 5 i^co. ©o&fiT 4 &r*<& ftga&, 
3odfo So&te*. litfc&gn*tib SSaiotftf Scpfic^^ d&^cabgrpd 
£? 3olW &rS^ stope& SSp sigSS) Scpcp So 

©om Aocb, #?6 &©&><£ &&^d> ftoftsfrr ©a ‘li&cSftgrpSS 
'Sobt Aoclfi. s*ft, sp& && Sr»n° tforti tf&Sb 30dto 
©i^&, ©ollb, SSp sjtffi s>7vop ftoa^co* ©coa &ocHD; «3 o* &,£& 

“* o co 

ftoaS &fT£fl 3©a& ©coo &ocr*0 ©a irffir*oc3"r&» ^ &otf& 

CD CO l - 

O&^rpfl Scpor* ©o<3 &otoofi, ftoltoo to. 

6ii5y»^ &&^n»5§ sp ^os^n* s5p|j^^i £afto£>o&. 

Season* ©on &o ■&, && dothd>£> &©3£Wt ©X) ©c&& 3odi$ 

o CO 

SSSy^Oft dro^spdSi. s*b t ©d5bs$ 325^ <3£ S5*d£pfib ©oc!> f 3 ° ^r>n° 
£©&& ©3^0* ©tfo? 

C 5 * — 

“£e 3tfon* k? 3os^n* do ft) 2$©aa ©a Ses&SVfOrpfti 

CD 

s)0d&€T* P3* <T*oj^ ftbitto. spd&^ft^r 6 33c£> £3* fSoofiT 8 SJpC3o^p3^ 
spSS KjoKO 30ft &oto M 

“"ft5?5!” ©ft ^ SiChjS^oi ©fta§toocr>3 cpk 0 3*i33o& 

ft&^ftofi. 


T. ftdS’&o - Sei^&o 

CO CO CO CO 

&&B &>ft OesdCfc CP&ftcPd&oi 303 ft ftiojj&^fta Mco 

e 3 &$&ft^ »eAft &S* fto&&ft sja. 

©i^dii ftsrtfftfto [iiKBbcn^ §e35&er*&3*oa. ftio^O fttfaa 
^8S50^ft 'fttfc&g, O&^c&g, SoS'SS^ tffti ©ftspoe* Sb^a 

©^ 2 )^ ftufb&ft AcStoO CP 89 * 8 ) 0 * ©( 3 "\ifo: 

f\ O o <x 

"sorfy. fi&Sg SiflC^oa. S«-j& tfotfeo S'fl aofi)^ 
jjCSj " 5 > 6 fS'*&S^oiS>& Kotfijjjeo. to& aOdfi&ocp 
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& &<&&&>£ rSo^ko rrb r?b Iztftpo. (a 

So SY^Sb S'g^ tfo&ex Sii^o. £&£T® \o>& aY^-dt SbA0?6 

SS^^Pobsd &&\ bck tfortjoJ® 3 co?Sj*^ &odxod. ^&43 

«* « -* . 

srea 4 ^5S6 S$»«>o JbtfS SJ* ;5©c5"ta& £e S 3$S 

«~ o e» a -* 

Tb ’§!!•©; $S $d&& 0 . #<6 S$»«po t&tf tfePEP tfo<*b& 

Sootin' ^$Sfib S^oj^iref® sj*& ^e £6i(d* 3ft<6d»n* agoxi^o” 
esS 32^ , sr6 &j$6 S'^Sj* tfotfeo £go£, <aotf 6^t^©Sto $©S> 
"SsgoO, gYyfotfex S^OEFCfc cpw*. 

SSartbGcr* fcifd S$weo eY& ifr&te^<Jb. 

3cJbex 2>"3 jfcb. 

wjtfasf^ SSxoe5brv 3oST^ o^ft dGA &<&«&* 
£Tdx ?S©&& iSSS^I” W3M&. 

ea n ^ <*. 

■Si SSicSo'S^ 3oS’^ ia* |rt&»oo*& 3^ e»S esS’j-i^ 3BS 
a»tfoS a^B'gSn'Cb. o-a-n-8 S^biS 3o^ <JS so- 

SsS8oc?Jfc: 

-•S'iTjSb s'as Kotfeo KSjfriS "Sgd&g, SS^cSsjn'Efe 3S»«r*e> 
h>i Soff'to Aotf Jfo rt&SoO to to> VS to. w &i3»° ^ 

C*> 0 *- ’*' 

&?S^a tJotf’ix «&&oa»o s5pioS$£f?S§. «2fr)2fr l3(^ci^gr?d5 «c6 

&&& *X\d ^o^dx esS 3©&2J*<&o<9; ^eptfoeb - ~&tfdb$n'Q 

&&di &^a 3 oj 5"|> ®a»3 8£»£d&gn*tf> 3a»^& Ao^Cb. esa-rt 

toS^d&grpGfi Sb*®* si 3 flt?^ w&cSGofc ?So 

£T4a «£> 30fc^o» srMda- Stop &ovob>a 

w o u 

JSa&fi wS 3!5^S'& < dfo*tfo'& a* &o«o ***^ S’ 0 * 

ytfo. Gf&tf r3*S f3©£"dcD 33y(©lft&. n 

3oti*>} coSSlirgtQS ow 3ot)^ estffl§ 

&p^dS$2$S) 

* * * 

8. o^^Spo 

&6tf30?$ Sesc&cp^iSS cr»d3ba> cp«»|^ SSjo^cpojit 
^ eSoo 0 ^. 3S30^cr>^S, ^oafepaSj^^ S)ox2toOE?efo. 
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£)4p ^eso SSjpco t&, «s tfe»^;6oep &eo &©o 

oBoSjcS^ gDorveSb s*&©3rc* 2$pS\, fSotfceS' 1 3&, cwS$£i& sSo&eSj'# 
AOdPfib S$l0&O*£l«S$&e». 

« sSSspScg E o A a tad!£p>QX>, &*Sr*o 6 & «$$5W 

6&o ?S&gWioeto o*& c?ej» frgpjda. wo^ff 8 

eadSoda eSape* aj&rS^ ^a)Sbt» a.§f r5&5d3oi&^ 

3*3^6. 

“b<3S$£* s*$ 5 ©^st» 6 tfChSo €^c5s5e> 3^5 £?©* 

erifo S'exjrtbe&otfo) /T*^S5 t§c&» &ol5> jj$$r*H 

“^2$& &^j? £o S^SP© &&?” ttSP^tfa O’ESP. 

“£)0?S sf 5§ a,^ tfSS’&gsptf eo3s3d5p©& s5o^*&” «wfj& 

es §" j£s$§j* s*® 9 c^oa ^cSbn° lb£)Sbex> ac&£§ 3^&*c&*{&. 

“fc<S Btfyfood&s&S^ ^StodS* Stf^cCoors® 3S^S$iSyy" 
es £c&o fiJcCoorp esto 8}4w* 3&£-©o ££py*<&. “tf& 
&od£©*£;$&e>i?® a>S*d& o«e^|fl l Sp jjSjfr*! e?&<& S5o5b?5 S'&co e&oo 
©&2& 3«$. | j53 f^S&p e^oofi^ S$5 l «$o& 3&^.«S." 
cp©» 3^ M«j)Ooiro». 

“£e tioK$ h^o* 3eo&?” 

“&©i6sF& estfcfto sj^ Sao 

“feSb sSS^sS tfc&o to. a*tf3boa> Smo 3Sry” 

“& J$3 3ci5 Sgtfo£* a* frc&o &&&*?}& « &otf«r$£)d. 
ct>©> tfeiv} si?jK$& «?T liS, 0£tf§ Sp?So 
u*ep &>£o 3ca>g$y B &. 

“» &otf©*&38 “tcb S)Sbc3^^?' # 

« S5j J £)<S* S&yS^dfc*#. wotfe* e* S' er^S 6^r5 250^ 
wc^<S lb&£J* fibt&^skoQ. SbSS!^ep J3e &y»£)S^d^&. 

woes - &Q e3s$e3&. 

e?so^ sfce?6 i5g j aaaVa, awto. 

3o6^ CP©* 3otfS$^ &o[©§ Seo& l3dj*&. s}di£n» Soft 

3“fy6. qoSP 3fi£?$» SO^jS'i 

d-^oo &tfg 3$rfe/T*3 f S'&e^ y cr*©jS , &*» 

sS&D^iSrfo ejS^A i^sSa 
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Si s*&0a &oo ga&^>§ &&&* 

&<tha£r« Sexs&^sS&o s°&, eso&8 i*5°& 


“s*S....” ©a esA£*dtfp<& 3o^. 

“es^p^bgexi aioc&gf 8 &o^2jS&^daa^ { ^tfb” e^f^ik o , E3 s . 
“&3ba ^ ^oDt5^ &o£) a.r^5- s»&& b&, 

i§da <3 don 0 <&rt3 D oo'& S$5^6 xa&oS. e^sSoStfSaJS s*e 

CO — *- 

SeaoaaJS ©a) sj° acSSo." 

Q 

“ejon^S'f^ t^^rv S ,, qAs o c&£^ SSga£b<3 Satf® &;>■& “&©^) 
6!^0^0(S” CT’SJ 5 . 

a.S^- ^J 6 ^)S'^ 8 ss&oa Si rSo&df 8 3e»& 

g*^." 

CPBa 8 o9^tfgo&o& JffioSb&JVpiS SoS'sS^ 2$<3 

Sa&eaa s3o£>o£)?$ S$& Saot&o "SaatfiS ?So£)£* 

&o£) a* S' SP&, BotfS c^oO^ cSaoG 3o<&s*&exp, ^o£)6^ 

&o& sSxs'ifos^f&exp.... 36c$ rSounfT 8 &o3 &Q> S'fSaeaj* _ 3aa j£o 

55 S'&eaa &&, S'OSa &S3 & ^oO, 3aa &o ^)o^ 

ea&5& (Sr^^cSp 


&8n° 54 .iSbepeo <&pAo&. cSglDS^S) s^fSaeao 

rt 10 


tfSba" e$& Stfc&O^ 3©ti&i£>r > & 3o^2$^. 

c^e^S &>8o$£ «3?r^ifgo SlDAoS. SoS'oa^ df& 

S)SS6oQ°dfc: 

a»g*$-g£- s*& £a8r? &eao aatfa^j &otr*£>. <s£^ fSo&o 
?36da>?6 s’&eS •froeb ;3& &fc?S 55 s°coao Saatfo 


55 &b u*zx> &ronr£>. s*ft> 54 


_^^aej°co S5r*(j^3a tk^AoS. woeb 


&©o<5 * S$ S$q& #Sa; r .S$ &o&. SaS£>s*&o eafia^ Skoodf* £aS* 

10 ^ 


SSotSo tfSb^SS <a£ 3sa&. tfSb^SSfi 0 _-,&er»ea eaf£>o& 
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?S@t> fSoao$o£)?5fl 3eo&Jo<3. s*&©& 

&£'d& o)OiD0*&Ou> tesb^^. S’&S' wo&£* ^§1) 

r&ea/ 

jSM'fiSS &otfe*(8£8 &g&^ &&;3 , d3£cp S'JSa^o& 

^epAofl. 

* * * 

9. ‘fecDo&i 

Scapes, sSotfcptfS, /^6&&o<3£. Stf<fo , a»«|,.,,*tf $Sbd5 
3£§25A3 cK>5 &$&S£ 

£>tfgbo& |jf& 3©d&&ocr &otfrfood£)0& ^EioAaS ^owoCoO^ 
0^2^ a.S'fl 3 eos*&. $??•&<& ^S'&pflb^.AS 3fe^to, w Eftf 
©<£* ep$ godSxS* &*cp s*tf w0*Co£) asm 

aotaofi. g*a fuS^cb 3cr . &fc»c»So asfr-tfiM ^AO^aS) 
jj5s5cr*<^o sjoeSbfi" 8 &&! 

jjSs5o£^ dSco^o6^ eatf^R) Cufcn* i.iftST'aoofS 

63 cStfSj) ftsQS'&lJ 83* r? S^tfoo^asOiS. Oo&rOCb&a) Ud^CSt <3j&&0Ab 

^^ftoS, |j5© &d£tl er®B9°^b 200 (jvi&a |34r aisx^eJO fll^cwo 
cS&'oa^JO fbdr? 200 ^r?&ia> 2 j|j A 3^© sSoiS 

wtfc^oa #d&*ficst3&» s^fiSfiT® JboA^ft, <3£& fiPcieo tfdtJj'{Jod&, 
&3&S SV§ a.&3 tfotftfo ^aSo&gbJO 

c&pS2$8^£* S)s§&^ [SMicSfibn* JS&iSj&iS^ a»tf£T 3*5" |j58 
5 *&* dSsp^SSd^g 3&3 j* cr&S*3*j)iSj, & $ wfl” {fc& 

o*3©ftJS er|> &&&S 3^S5*&* 

ASjtaoA es ij^iSflorpaS B^S^otS §^o 
SfceaSplOa* qer* w £&dt&*gl SoS^ S5fl3jS3n»dep 

200 |n»sS3so €Pg> tfdtfct5b3lk «$&^o§ 8 >£dco, ^otfSc 5 
y°^o 49^03* (TJi tfcScr>0a g Zbf\€ti 

&o3$ ©»&£■* essSaa^o&osy^^)” w^iSo &0 ,, ^5$»&»dx>n\ 

?Sp«5rr, sSr»doe?§ &&&j§*Sboop 

63 ^S'S c&23S$p& “iotf&r»4i 69^86 fr$1 

W&^&crr 200 [n*3S»e bo& Sci^oo^ ^ej» ss*sxr? 
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bo& s*j$ iSoj-si* fcP^fyjSytfc 8*JS 

W ^fP ^*&S 3fi^fS& w^cpo* &ao. 200 |_rp&o©S s* & 
S&frXrpb, s*j$ tf%.S$rp>& £&&* &s»£fc &*£p© 

&o& 6PgS sSp ^a^doA#* &;S^ ©SS^cS)^^g3?S 

jjEPf&iT 8 €6r»£2b€^T* sScp^^o ^oSSS^as^cdr*. J&^gg es&^fia spd3 aifcc&odiJ’ 5 

4^*»sjga»- 6*lfce &w»gl, sp« a&i©S, p&As<-& 



STebea 185 |Hn$ae», §*10^ 205 |ri®5Si»ecp Scpop 
g»S, fSo®^ 1 S*|>o afib^) 200 jjrSS»e» &otfzy£§ 

g>£&©0 190 [TPSSueo ;&*[#<& &o<3. eso'&, ASjcSpAo^ wiSa^ejo 
5°/ w£> 200 {TP. S a&e» 190 jjr. ©§ e58cp$)£^ 

&o& doipoao 8f&^, ^a CiSiy Cfc> e$£&^e» ^^gs^oSSfr 8 s^<3S>, i^Grp 
200 ^rrSSaeo S$Jjj es&^ea <3ax>oi&. eSs'SS 8 ^, s^lb&0§ 8&®8b 
Siss^as 3& 

“3s$i3&o£) tfS^SbotJ* ^SSaCJb siO^fS^ t3i^& ^*5!” 

efe'S^Sk aSfo S&dBoorp* 

ijJP'TJsrSifc sSpCoSipip^ Sbcop &s££&o£xp» 3^&®dScr»^b. 


u 


[Sp’IWS" s 9 ^ as eM ccSeaSfc^sr 4 

qct* ©s^ak: e^^dSo e$&}a> &r»tf^<&5b. c&cpj^s’tforp 

jSSesoK) Sp?5A^f^^). & r6otf© sj&yi S5 *&&q§ QSb*& ejS^ S5& 
sj^SSb.” 

cdSssSSr-^i s* eS S'oirCb “as &o& 

iSaSS^S {3& f3* 200 [TF&ioS ^floo 9 etop?" 

“eSdSb. 200 (j?3Saao5 koto 9 sSQ^oS ^S^aKpSy.” 

“2b6 fiso'lo Er»Ktf\ sjocSb^ 13 p?So S)SSao<&?“ 

“es^&t SaSS^o. 200 [77efoo&ft^ S*g> a* 

o»ff2j*«${i*SS s’tfeso &<§£ “2>tf a9&y& cptftfo s 9 ^ sm&. fp§*o$ 
&& iJj^ors 9 sjfiS^n 9 ^3&<0 bd &oO f £oft©& 

©otfal sj6S5tf©\r^ 8i^eP|> 

“&*&> ejtf&eg&S^ ergoj tfSb^sS Aa^c&ap 

ttf&ifc t£"»u c£ppcp Epaxp?" 

«3d&. gj&&©§£^ tir*© t£r*tfotaR)rJi esSScStfo Spot* 

3&. M 



1? 


ciep Epeap?" 

cS5os3SSt*^i 3p£o ssoo* &ot$orr acSaioSj^dSb^ &&r>8*, 

sjot^I i^r’li^cSiS eSsfAspA 3 p^o ^ej» 3 && 0 &? qS»Ck©?5a 
u « 

wAft sp^aa^pcp? <3sf £>fi$ £336^ e^ 633*& ^ cSbs5<S £>ao 

<yg» essr^tp? ^ <a ^65* &03ti ^S'S'S ©otfo a»£^ 
&pS> fe’pcp? ^e |j5^o3 3©R> Scpcp fSsSpc^^o S^S'^cS^ST* 
2Do^©^ £&>fP<3^ f3“& ^OcJSSiSb. 
a 33° eu : 

J?6 33)^?S 5*tfep^ ?$dc&?3D 3 *^. &|^ S&S'tfep?! && 
£P|!>0&> t&0, S’! i>© cSogpgl ea&^l jjt5 hr>& \p*~+> 

$5. At> 16 £ 4 3 €r&i&* ifr»£?S Stfonp sSO^oA. 

es tfSn* 200 ^nt*^3o SioAS)^ ©eon* 

A^dSpA&^&o&il & J §^y£^ r s5j& 200 £{3^ edCS'ofT^, r,^^. 

s* jS tf&^SSrr&p AoA, j^T'&Ati q^A 5 S$ aT&^ST* 
c£r*£>?6d0 & otooS. 

CJ 



200 |n*&s© 3®& q&3 pi cpsj*©. &> 

Mott* &oA &o*o© s*5'j& 1 AI’ r?S tstf^S p^kp^ 

i&Ba^^pdfo. fiPebli s^ik — ») sSc^j^eo 

£>#tfe»o” jError Distribution) ■& Ao&noA. s*& i3£6 

MP.2 
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s^d 6T|jo SSjid&oS* 2$r*[d'o 200 [n'&u© (5sj)gb ejCJbSSS^-er* 

tr^sSon* &odte S’ 85odfc?Sdx> atf&3 £5™ Qn° sMcon* &oS. 

W — * O * — 

&&3 S&& EiSro ^Aorp ^AS^aSi ^9 S5£h)0&. §to;3o<!3 ttft£»H33> , 5 

S&tfsao s^tfeao 200 | rr-^S^cj aoCb:5)&> afccOti Ef°cho& 

^ W 

jjSi^Son* £)6 cco&* AotftfocSotS aaftodSft 

&d£orv e£ift&*&oa. 
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qdd r* 30* 3od &&&S, a*(S& 3356S #*$&dan* sa'db 

o *— o 

£Poddn° "fsdrjSb^db. esdo Bad 00 IbdT'ift. 
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MerdSa. ©tf& 3©Drv es^d^Sco^ JSs^O’dfc, ©$ 

S'orv &j£rV<&. ©o35”tD t [£rlaf3{5o& 2) Stforp&p k<Sotf$dk. 
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SSo ©tf£g ©*4fo tfsS 4 £$j*GJ»o. 
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tfpcpo. 


<3*$b 
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&5o& ep£o. 

^ il» ^ 
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S)S3od3 &*$&> ©5) &o»& ©0*^0* 2$cr&, (a^ag 3 >&$«p 
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o*ep So* 1 *©©, Jfop&oco ^ s?^ tiqtfr? £ex>i*o6§ 

^ScCbitcpSSp ^IJ^oL a>e>S$oe£cr>° r^°§^- lbfioo£ko6p - mcQodSS 
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%p* v^rfl ^ e5”e 3 ^>rt3&Sboiap &©»& ;63o aqep 

•P jr* «7» eb — * cj 
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otfrpeS) Scpcp 3©dBaii**£fo. 3”$, 4b 53*80 eteofi^ < 68 n* £ 

A 
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wSi «arrifo &ep&. 
wdftpeST^Pi^ AsAs* 

“©aSi SSw’S'l 5*3, ij$&&vz DtfAoty©. so&d 4 ^ 
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“«<S (ft&S&tfPg, S^tfo^db. ft) StfjJotf 
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2)g_§ tfKtf “i§S” 3osp§<9* e^dSl S'SJ^ a*tfg 

&?5^&>o»5, &$£ <3 /{cp£§ [&o6 Ste© o»tfj W 

4sqco 5, s?i3 fSooo5*J0^ |3o<S S'C&^cp t£p£>&c<3, 

W =* 2x J_ ^a _{- my... (lj 5 c? . 

W = 2x(a.f m) ^ a .... (2) 

a. m, x, o SkoSS&ffliS W § 1) cio&tfspo Dco^exp 
6 oApox>. 

ss§j tfrttf “(56” cSo®ga^ ws^aS ratify 
3rtcr<0§ jSotf s5<s>o£e&ri o»tfj tfosflg - 
W = 2x (a_(~m) -f (2a-|-my..i ; ,.. (3) 5c? 

W = 2x(a~|-m) (4) 

&cySfr*tf£a§ : a = 1 ; m = 3 escco5 „ 

W (5fc) = 8x 4. 4 (1) 

W (5$>) = 8x ^ 1 (2) 

W (38) « 8x + 5 (3) 

W (38) = 8x (4) 

3&i3 s?& “g?&” Sjo^ST* cp« 6 ^o'S) 1, 9, 17, 

25.. ..rA 5c? 4, 12, 20 , 28, ....nfS^So tf 33©^e». 

a&a spfi tftftf “^8” o*tfj Ao*&, 8, 16, 24. 

32.. ..r?&, 5c? . 

5, 13, 21, 29,....n*a )U>* **$> *HS’ 

* * * 
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17. S$&^<g>o 

tfoffloSotfrS £>|tf2b;$ ?6otfd 

fcg'fi &ofi. 

3»©a “SiSbfo&JS^ a.S’ 

^S&r&OS. S®0^0 &6j* W&03 6*^ ^<&0£J* 

“^Cort^ &otr»a». &,£ «&&o£) &0® *a& tftftfSb 

s*otfo 3 cbcI S^oo^ tCS/^o tfcto Stfr^D §'J0^ eso'S) 180° 
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g^eso <a& 2 $&o<3. &8* ©5A3 &S* <a&. 

“* 6i 

©ocb c^rjS & 8 S 'Bo esSbco 4fosx?pox, 1/2 

IP^ 0, ($$a SiAo 9 cs*^§S® 

•^e 44 4Q §o 6 § sS^joco. - 8 a 444&&* ©£bolb^ s®od£o BocS 
Bodfc ^&Bdb& SS&pfotf 11 -§>^ 0 . ax) . 1 , 3 , g, 7 } 9 ..,. ^ 0 ®je»Ko 
eSbeft^ kg 2$fic>?S<S^&p, 2, 4, 6, 8... u&olb^ s^iSS 

^dbfia ^CoftspcoD. 

&Q§^ gs*o Bag^oST* s*o&o &dxp &g £&d» d5^5§ 3 
«a&ex> ©oeb, ©&i ©Sol 120° §*eso 

&otooS. 1, 4, 7, 10..., fSosjce ©Sbe» kg 2, 5, 8» 

11.... ?3o^o ©Saa> &8* SS&rS^J&p; 3 6, 9, 12... cSo»ge? ©2bex> 
t&°4 £tib&t5*&r* — & Stfon* s*otfo 3 S5doc3o€r^ IbCo^cco. 

u 

&£>& 1/3 ©<0 (jpc&SStfc^. “-&&” Sxg^-ca 4s &tfA8 2otf§ 
&&*oco. 

53*d3 tf&sptf Soog^oS* s*o&o iftAxp Bo&^fib 

66A$ 5 ©&ex> woe!) 144° g*eso ©ST^flS k^T^-g^r 

es& ^dkg^Sfr* &otoofi. &£>$ 2/5 ©& (j3*t3»o. &*>£\ 3(8, <3rt> 
S$o<8 S&o ge gtftfQ §q&§ oS^ox). 

0 —* 

S)d3 tfitog grSh B&<5* s*o<go &6 ip 3 SafitfBS 7 

^ o to CO 

wSbext ^dbtf^epcxo. wo’i ©&£ ©&§ &#£ 135° §^rao &o&>o&. 
6 &J 0 3/8 ©£) i_spo»o ©tf&Bto 4s 644$ §otf§ S$££ax>. 
gs SSeo-Sn* |5»^. 

1 1 2 3 5 8 13 

"” 2 “' ~!T’ ~T~ ' 8 “* ~13 "~2T* "~24 

©3 j/lcS (Series) £)tf^£fc&oS. 

4s agon* gs^ ©Sbo [g£bo &<3s)tfon B &p 
£> 3»g£- ©S 00 & K&So&w 4s |l6Sar* 5s* a,g 

s*£oA AodxioA, 

AOFSj'graS : kgf^aSBAtil 4 ©&>ex> &ocl B&o 

(1/4) £>& to, 3S5sy» ©6>s5o£3 SaS'^. g?6£0^£S). O^orv 
^06 gd$p? 
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^IeS 6 *& O)os>go& a+tf tf&Sotfoa. & 3o<& 
S)§'+Sj!£+ ©tf^SSxoifc &&£b^ ?$3 S3°fi3 e2S2Sx>©& f zr& 
o?Sj° ^go^tforp gj*a$ S5^ 'Sco ^sSdo: 5o°£ 3 £)?6^o t5 8 ecr , & 

eS$ SS«8oS»e» mood &o4j*ood. dcpS^tfraS: 1^2, 1/3 m^ SSS'^-Sog'^. 
©;6 ^&dd& &&&oto. £><3 os5&o©&, SS*tfsSDDe& 

1+ l 2 


2 + 3 


. ©$ S>&o&. $<3 m ^HeS^ 2foy*&5 <\$oipg. 


1 2 

Mg*7^ _ , ~ m 3 S&+ S$g+ ©fS^sS»©& oS5sSoo 


©&,&®tfSSDD0& gcr°a^ 


1+ 2 

3 + 5 


c5c&0&. 6}3 


4 S5 {Sosig. 

m©*3 m |j3fi8flf*a 3 S5 fSoqog (-J-) ft, f^eortSS &o®g 

( 3 v 24-3 5 

| ft teSoO^, .,— .... = m 3 ©itfSS cDOWS S$&Ofi. 

8 ) 5 + 8 13 ® - 

B5©*3 ©dA® 3 rSo^ecPtSp. fti3$ cSo^eo” 


MOipCo. 


1175 <5* ejtofcflfa Sj^p Srftfoa 1 ©diofS'’#* 3 hS"kj , & m3 

o a 

jjSfttf KEScfsp^a^d^D S , S'oi<fi?5 c^o^gex s^S. ftfi3§ tf© 3©|j3> 
©^ro’eftotf mc& 3 3^ao. 

£a &£5"^& ?So5Pgolbo^ |JjS^&§ sjoe£ 3tf*es* ^©AoS* 

SSb^So f$6n» 3©c&&. S&fST 8 (+$ m&I ?38rp tfrtepe>o‘& 

Mgboo £« Stforp m& 8 &ro<5£&o MSScStfo s^ool 

esodjJDDOtiibrp qdoDcSo& SSdbcS jjf&t3a jvTtf Soixiooo^^) 
[tfSfofcoMD &»&§© &4or> S8A O'SScp&S S$|> s*oS$x<*T*&r» 

^©dfc^ofi. 

f^pCbga^o© 6 SS |tf£p|Jo?$ a^+^pQ r^^gjjj^eao 

3ft cp£ct>£)§ &&*& 60,000 sVeo 3<&&oa. 7 S$ ^sS*^ 
dia^SS f$pdbg&t£>&xn> a,S^8 G8A cpJScp^S 30,000 O*e»o5 
!>a a&\ a = 1 / 2 . 
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esa*? 5 ! 10750 fifapeD. 

fa-csso^S© sa^&ss s*e&D© &&*& 1/3. 

5 i5 <*v)Cca sSSjjsJsSoe® sfco 4344 Q^ex, <*c$) „ 

L^J5«o SjS^&es S’o&o© 8$^ Q &&p&?t 2/5. 

^tf&dxoaoS* 4 SS ^Sfro &&?>&. s*a, &©_*>& |rfS$«o&tfg 
ra^o o&^rfSSiea (Asteroids) ©{fc^te^ox ©3$'o$o*t$£s’ooff* 
&«-*>& (KS«o &tfg JfcerS* ^spo doSdSfc, ©a 5) B*tf»0 3*3* 
«jA 0 ^axotf^, es |K£r*o EPcpSb SSxJf^-iS ^ ©£x 

&,4 fttpotfo dofi, 

4* o«$»[KsS*o S$Q[jtf&e3 s*eptx 3-| JooS6t$ypa&o& 
6 cSosStfyp© 25tf&* dfpjox. ?Sp^o ^£n» 

Sjgjofl 1 3d* Btfjtfo £§o. *$3* 63 |K^o 3A© £j*Sbocr dofi 
do^ c^a S$£|tf&e9 s*6paS, rtb& |A«J* S$0 [S$&e» ^eral ass^fi 
3/8 6300D doer*©. 630^), 63 j^5S*0 tPCF& $&[&&& s^eo *4. 48 
rSoSStf^ceo woxdocr 0 ©. o$»|tf2$*o ?$cp?SQ zSfi^tf&ra 8 °co 4.75 
i5oi$tfjo*w. aotf tftftfr? sM^otf tfpp&sfdSp? 

^ep<5 e&o [K«5*e» SjSsp< 3 ^©o*^g»K SepS&ebn 1 
©tfrttfo elcb. «*a 5Sa®gor? sSar* dSo rboS&exiri 6 dsp^ox. Sbtt «$d|tf&& 
s»e«o&*, Sjdjtf&ea S’cpal &J4}j6ea rt>aoS efrj) 1/2, 

1/3, 2/5 sSb^ob! qa ?oo©^ S'cH 

©3x' |KsS*o tf&sptf |K^*o &bp& &a &*tfgL»)tfi*69 s*©o 
687 5*epex («3 ep 1.382 c$oS$&ypex.) &$& ©Sfo^rtsS*© ?So*?S6 
s°©3a& 4.75 c6o$S$^o*©4 a«i^_d iftv| 5/13 S xpcp 
3&S50* dofl. 

5)^5™^!) tfo^gex f\Ttf&dxoE> £&{£&& s*cp©& qo© tfrttfn* 
tfa£l*£tfo es^tfggtfsbtf a&cftoS'rip? ipfiV aotfJfoeS, &*& &>fl 
3 ^j(s$»o «3&o4 & sj 4 ©^ ao&& ssa^ofi 4 ? 

36 ttgoe&^d! iSdn* eotfcpaS 4 * ts&a£ <tsS$?$tf 

^fiOCN^tfoSb ^©a atfoTV doepoo^ 
4 • SS^ibod? ?5i&&a dotftfo e*S$c$tf&3H 
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©Sfos’oo 

ygptfon 9 fcoSS^oaiJS ©&x>|rt2S*o, c&cfoS, 3 c&»§kT [KsS«o 

fiQorr®& G£tf§*& (Golden Section) 

36 S" 8 ^;© esSbtO fSfitiSb^ jStfSfi 4 2$J*[tf«3i s^oa* 
tfg^s 0 © S&^e t5&to, &gs^d&s!Ptf e», <»^s*cilc>©ib&<2> S$o6 
|$£^8 c6s^ 83^ o £« ^sTfS'Sj ^ea>©6* es&S 

A&^aco, *»j/{ j$rY- rt&ET&. 

[J&^2&63S'S ^©*53*0 c5o S^orr* 

«^6oO£-slqj£rte8o»aS r$o©o£o£'?$ - S^SaJS rfo^iStfo ©^6 &o<3 

© 


A 


B 


C 


AB _ BC 
BC AC 


« ©o/P&i^iS 


AC tit 5>a* titirtta &&&&, 


<»c& 


AB BC 
BC * AC 

66> B AotyO. &JQ3 [ASoe» “®on*fl&S l 3 n 

/VSTv 

(Golden Section) tt&srt&. *^V£ J = 0.6X8034 S 


j&b*<60 &Z> hs3rt&$ fy'^U'oS* &»»& SdBb«S£^. 

¥e &2i^ d£, rfotfgoS p$o©otfo Aofl. 

«*6 ^«7*rtoeb — - 

0, 1, 1, 2, 3, 5, 8, 13, 21; 34, 55, 144, 233 


m 3 SisTvi ^lefiflr 1 ^5g’^ r s&^. wo’So 32^&e» |S'&orv i 
3lji5 iT&, ©orriSa §*#§ r$J$r£o eJ&ircoa. 

(1) i> „ 1.000 000 (2) _L = 0.500 000 
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( 3 ) 

2 

■j. =0.6666 7 

( 4 ) 

3 

^ =0 600 000 

( 5 ) 

5 

0.625 000 

8 

( 6 ) 

8 

_ =0 615 385 
13 

( 7 ) 

13 

— = 0.619 043 

21 

( 8 ) 

21 

— =0.617 647 
34 

( 9 ) 

34 

_ =0.618 182 

55 

(i°) 

55 

— =0.617 978 
89 

( u ) 

89 

— =0 618 056 

144 

(12) 

144 

553 -0 6 “ ° M 


1 

0.618 034 


0.618 034 


rtb&S wtfo SStoboeL— c$o$>geo gos* 
~h& l>gS &S»Sbo'g), *s*>6§ syfi SS^&e» U foon-&§V§ &*K$o 

eso^S StfasbifiSo 

«— <£> V. 



(0.618 034 &tf{jSo f o*J0& tfab^o, *3otfs$ 0.618 034 
Atfe&Sbtfjtforr 3«to;6.) 

I £Ptf2&=0.6l8 034S ?S5Sy*?So wa3a&&> a>£ &tf 
£$&8(&* a ,3L fe&&oo*o. AtfS* a.S' a.^ &tf 

J)8yitoe» S<S{Sa»o, & ff* j* &tf 3tfe»^ 

&&%> » 0.618034 & 3tfo n* sSO^tf 0.618034 &££& 

Stfon* Dtf£o&&ota* &*d 


44 


eon,cEl§, ^ s SB&'&totan^ 

i^o&r'cxa. 

& tf&tfjtf . aafeS £36 Si? 5 £o£$b&© rt>otr 

*l*cta& A&&o6j* M “«'oir^^o tt (Logrithmic Spiral) 
&tfyks& 0 < 3 » 







qd ftsigoa 1 ^ Aoao 

«&Sg'£T {, &* > &od$<&jO <3&0 1903* *»;3s*3s' 

jSotfo^od 1 &&& %&&$&* &o£ao 6 . 

5 6 W0(^ , s rc o spgfSo ££>A?S 2pfio©eS>/' , otfc» Sj^o tfosfKod* 
&o&^er»rt) cS25g &Q<1 tfov'tio'co 

34 , e&SfyQf&tofoSSbofreao. $ 4 g 3<8 21/34 3 q* 
13/21 *Qtr»o», e??t H>cf 89/144 bofron* 
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ejS &>«$& &<*3 bfy&ai z>or?>& 

tfXtffi* boteas. & tfo^gQ htf jjStfjSS ^o&§* sjo<£ 5£>&s*tfol 



w^da Stfexr), Srrf$t» 3& SK^&otf* 

»&o Aft, “W h& &d <sotfom sTS&fcW 1 ^ 
sSotferfl &oS» [j^otfr?, srtfotfdcr* 3>a^ &*&£ aorp&^tf 
g©<~J esoooo66! kSposp ;Sr?6^)& direr* us*^^) d’?6od’, 

^q Sb*J& &*cr w^tfidfiorp 

^asi>&jo3api 

• * * 



46 


18 . &S 

bs 1 e,g Cfescfo &&§*. n*»a 8x8=64 rfdacon* 

DdtSotSi • ddtfotfo saoSi>a tf&eors". 

CO 



CP»» 163 
£ &* 2 b 3 
3a&A«*o &>&n» 

a 

<3»|K j£rp S' S 
Sou) 43^S^ r _o:iT > 
Mfiooig. 



£ fceotfr? S$0yS s&fy ©5*3 & 
ftfi^otpo S'&S’ £e BofiodS 3 r , og3»or > 3233x»3orp AocpOS'o*? 
8 * 0 , 13 tf&aa, 5 tf&co S'&g' &S) 

g^Q^o^lSxS-SS ^3bio. s*&, tf&tf{3o irca^Sb £ptfi& 
8 riekao, Stfexj 8 tfdbejo g'&S' 3 ^©§0^8 8*. 64 tfdk«3l 


4 ? 


© 



£9 53° £0 : 

0*«S>S 1, 2, 3, 4 ei3 3os>& Sk^eo PQ 

e3 foQn» &6S*$I &#$£« otepotftf tf&d^tao 

a>A© S5*&oa. ©IHfaxrtfeoO ?6^or? 30d&tfo§*c$o 18 sS 
£ft*o)0t3°r&. S’ _Q6o<$)C0 ejSfno t3c&&o i^»^gos ,, cSs . 

g'&S' & OiS^ S*§£> ^S$8cr* tf&EsotfCia. &o& fifrjo esoo®. 

•&a s*$?3©g $p d tf<52 &&r*?6o «&(£>o©. 

<X) — * 

£a wocr* 5, 8, 13 <$c3 t5o«go cSoaotfo 

s5o 

5x13^8x8^1 

qo&6* 5, 13 &^eo, 8 

i&eao. ^y tl ogS5^o !si£>o = l 

$£*$5 ^toflSotf rSowgoi sj£) SSr^tfjSo 

EPdfc, esos* spep Aa^coa. ‘ 4 $£rfp&jj1e8’ , £r e 5T&&i*fo£< 

0, 1, 1, 2, 3 , 5 , 8 , 13, 21 , 34 , 55 , 89 , 144 , 233,377... 
qod£>£T 8 *1 b££3i 3 &?5^. cSotf£>& e^fi. © 6?S^ 

|j£& fSoQPg o*$ J5oaoiSb^ B oiSb tSoscige ^iaep&§ {3&r»&o. ^ u'tio'®- 

O4I..I 

14.1=2 

142^3 

243=5 


4* £) &P& 26dbcS ;3og>go&> &&SbiP^ spd3§ 

S)Ot£S$b tuX>0£& oSfiOtDrS tD^SirS &o&. A CJ^oS^C £S§ 1 2, 3, 5 

S5db?5 &os>geo &&Sooipo. estap qto» AtS^ t$o«ge> e©o4J* 
&o£ JSfiSb rSoap^ ^ 4 ^. S$tfo &&5§1b 1 -StofbeM&ofl. 

2 X 5 - 3 X 3=sl 
eser°7^ 3, 5 , 8 &&&oeb 

5X 5 - 3 X 8 = 1 

esepT^ 13, 21, 34 &&&oei> 

13 x 34 - 21 X 21 = 1 

h<& wj^aM 3>£ ifrhoos BcB&jsSdQ. 

* # # 


19. [SSfi&eSO^T* tfoQ&O 

/^N £to$ep s*<&& 

(&p rt>o[tfori* 

6 ?PiSo «so»fp f$<2^ 

©s^s* rv*), 

ok^otf 1 rpfo esSgoCSb. 

Mo r? &?S^ £a iW«p 

s*& tSbtsp 
» 

S’SjtPS'r&fo SSS^tfo 

&ko. & dSjjtfoS* i^SotfcfoM &c&;SpeX) Boil) Asp^coa. 4 * 
c3o& s^SSspq yotkop a.g’cpS §^45 ^)S$jd£p tfrtbex'4$pi3 Aocr*£). 

£&to8Cartb&;6^ i^ep "&5” wccoS^Sptfdb. -& Stfon* 
fttforp sK5ep &&P 3otfS$ sWS«p a^ 66A e>d&eoc3Q;6 
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sS^fSSS, o»& 

IjS&SiES’ea 

Bo^ 3*e3&i<£r* g'&S', ^esP&oo* fisfy 

efe^o $&$ 9*#h*& tabgjfiaA dabg*^i3*a5 ss^tfas »a #3 tfcgp 
<y <\b a,^£r*a &\#& Q&rtj&otfa tb &*£• £&*? 

8*S e$8 tfsfy I 

&<6o* Bo & (jStfl^eo $p_a ci&oB] & 
S)£d&o fS&^tfgo s*^ 4 ® 4o&00 ^ s*^* «&bo. 

SsSaotD^gj cS^d&on* BoifcS 

@€>d&nr*E)§ tfofib "Sift&eo# 4 a*£ <S*& ^^-"osgj. 4* &4fr.& 




tekcfa * 0 -& 55*30 !5r jn> eS>go eaASfi 3o& 3«»&oa. atfon* 
4^ ra*3o sags- c5rf&*£>0 68 !l;$8§ &S "»&&«» c&Cf&’^aS 


MP-4 
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wocb kg' j9 &r»<b wtfsMo 

dSft3 '&8* ^SStf&rao S$p_§ e^&oS. 

$(3 0*67* tDjJ^OH* AO&fifOtJ® &>?S 44 j£ tkti SSirS'l 
^SSi^O eSgoOCF S^Sbdfi. 

&S* to*£jp iSt'^oA: 

a, S’ shs5eps°& &&&£ e?& eso&t&gj* kg' &©£&$ C3 *c*&^ 

aAooa'g &&zp# $s o*o»«^ 3©iw oatf&'^O'rt 

4* a*tfoi£r , <tf$) iteSej* g*& t£dxi!re&5 ?S;$K>& g'cr*? 
« w 

■& crcr^S kg' 3>«5er»3°& 6$ottotf tosSBeS* 

Jf a cj 

&S waaS^gbocr eptfo 3 oe> 3 £Pd oSkSboday* 3o<&5 W*&6ti6&> 

CT O rt 

J6^6g m ste$eP3»& 33^ tto Q&rtb&oS 4 Btfyfeo*? 



5 waxi^OGo^ STotffib £e BotfSS tocS§& 

&*€) "Bodfc i£di> 8db<*bt£>o6” e$A> 3 o6^ hs7>«o 
esfi #S$j. £«”&§ es pfeSo kg^ &to ©Cfcrtj&ofit 

* 3o<& 3tfo toes? BoAofie*^ aSAtf 3» o 

dfrtfo ^JStysr^ eto§r*e#«S KS&'tf&g'o*? «scx»?5^e35 

3odia <&4» S8A?$ sK$er*s ,> i& t Bod£«6 AsSa^i&iT 8 «c3 cScpo* 
&S kS'-^-^'Q SSj^tf & ^o&& SdAofi? 


C5s»«j*o: 

o 

22 ss “g- * & *P *3 *oa. &a L s$a 

& a ^ ^5er*s*& ctoretfgb ?$&*;So. “S'” tftftfo 
^•^rfba woctotf acoflfifig, a*e»A> &*&© 3o& ®r*$£j*&o«* 
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S'Q ot&Socitf* &3^&8§ t <y < 3*80 #S$ 

rib&jp o*& &&i*b&o&? 

t> o 

•^a KoSo^^o cyA&r^ es?SoD Cf sS^cSgo sio££>€J* cS6n* 

ftscf o wJ&ikofi. 

® 



*£’ c$oo£> *iS' S$tfSp ;Sp|j£3o (J$d&*G 80 3ft m pf&o a,^. 

$r j33&oa. *** ###& So^s 1 , ‘tf &’ «3 &wok>as 
JiptfcrftS «s srsio 90° S*»o ©tfrp© «3 SSid&o fttiho&§*spC>. 

a^fi* 4* 90° S^sao »*?Son* &64&o 3ft tftftfo 
€T>opS$b, fFeofo SSxr»ofir*r6j* eatfcrtijifcoA. S’tsbJf 13 cd 3>o 

4><[90rr360 A[Ao §*«»o e£?6on* d&Ab&oA. 360° ^eso 
OtfritfJko*S> a*3o tfft&eap o*& au^6 3 p a&itf ©tftftfo 

w to 
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spofSo speoft &a&oo spettfoi^aQ, 
yosfo &cr>o£ e &« £©& a, £^*5, sb #o 5 «a *3*e3o $£& £bd*r» 

n -» o ea 

3* c$3 8&rt>&o6. 



sia wtfo »o»a Rtfon* 4^ 2wScr>££>to BWWOjiS BotfsS 
s?So tf?S &t» D*& Bo &&& io&& 68ftoS* ago w&ejboa. 
iS66o cite. SMtSoS* &POO £W S'S’^n* 90° S*ao atfSon* 
etf^oR ssa^ofl a»fc, rt,o L <i» jrSo&tj. wo»3 S-er-eiri* 
stf^o3»tf, ss^an* o»8 aotfij* JSS.BCIV eci^&oa. erpso^ 
wS'Oottea, 

«3do. 
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20 . 830&) xSjjPOJ 

sj & ~ o )£ 24 SS gSP&^d* {Sr*Jb?6to 

■^oj^SSmo <i$o&S'©ib<fc. ©$ "io^ tf^Sfoeo” to&^Sr»&. 
©toSSoiS eaok x$[S a G& Stofio C3j»t> Ao6j*&. ©Srydfo S^dSfiT* 
(KoSi^^ viPob^rS). 




$>£ 3 ©£btf ^©S^Sbcsr USS^n* fcS' <&go OQAofi w&&oa«o. 
w& atftfSb a3fi d$ptfo B“S £5bg&^o«S tf&^orr Ao&oofi. 25 25 
PQ &»tfo "Sig ifcgo^etfS ?SsSr*^o. 

Ib^ tf'jjj'&S «o&rt£)£> ^jS’o &pcp {3©n* 

S 5 gs 50 « 9 ^ ^ £Sbgi* o*& eu^^fi &i£rt>&o& S' c ?7 

b&AJS &*tfo ( wotj RS ) cr$ ^ 0 C§ 

wspDS'cp ! 

9 *& PQ=RS 
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vot <3 3o*> ^ 

sj^ao S^o? e tf|3»© «ok£* fi^iS !)£>& «&» &*££ 0^(5 
e& &>otf3 STcp? &a *$£& «3 co&r* S&^o ©3 

3256oetfo J6^0(S £&fi$ ? 

17 £ tffp&oe* & $&gg E?ep &oaa ^eSSiteafcofi. &>& 

& £)Sb^.t6o StfSd£bri©333* i£r*tfod. 


a sr e» : 

-a* tf l So(25£ff’S^e , )PQ b 3 ^«>StoeS e»e3 4 &oir 
(SLIP oSSboir) 6<$>rti&ofl. 8*0 03^ tf^o RS »3 tbtf 



© , 6&*Sboir btfKtio iWgos’tfb; tfS^Sboer apOififabofi. S'&g' RS 
0*5^ &&>§*©$$ f5lir»J6o s*&, 

•& SSid&o fr^on* «tfo ©S$tp£5 26 S$ f!T&^£ , o»rt’ to&eo 

3d*o. 

o 

a, b w3 Bq& s>Se& . R,£fl{_fiotf SaCTS’fl Jio* tt&Co^ero. 

A «S ’•jtftfjtfo, o»E)5 ’lo^S'on* wsSoa^rS B *3 tf^o 

A^cxo. 4a aoio ao6i»&© 2btf AoOiS latf tfjtfo a 

©3 a&S tffteatfj* v)^ tf(4o b ofifi °tfAfc 

&ocr* w&5boa*o, wJ^dfc « tfjjro ao6 *4 efcia &fl7^ 

ties /2>tf tab&aro^Sb £&*;$&;$ &*tfo ea6rt>&o<S, 

tftfa*4 0*5^ ^o b w3 .©Aibtf arr? «&&£> 

"*>££ tf^Sfo ft 8J&S 4X©Sft0CP <5f6lSboO , 0. 

«$yfe W tf|3*o eaoto tSb&» ©6/\3 OiS^ t£da>r©tf& 

J5ar*c6^»6 d$r»tfo a&fafcoa, 

woeb- ~2>tf tfj4o e’dS^Bbocr 86A# «*d2Af 

«©*tf ©Sj tifio erbS'&oT' 06A if rflSW 


83&e» A, B S$^tf|S*eo «& eb 

b&t3 a. b ea&ea &q tf\ g*© «5^o pjfir?' £p$&o£o3g boon* 

o o n 

&c&p<5o ^d&sadp ab a&Soocpo. S}^ ^o b botf, ■*)# tfj£o 
a botf Sfr'^TT A^aa a&^ocpo. Qe$^>& £e sS^tf^EPeo 

fipQStfrScpSg b3 £&g & tf^s 8 © e30&& £<3©otftfo £ptfgt&> 
s*eSa. 

S5oS5) ©QA?6 B a>3$&y»© bo& $ eoeooiS Spar 8 

qotfc&o&rv 1 S56|S o»^bdSi^o<3. sSjS'sSptf 1o[cpa§ tftftfns* 
A?$^ &*tfor? ajS^ © & £rtf$ wft^on 8 Aotftfo tifr ho. 

S"?D, 3 ©3tf[S*a> Ibes 8 © -8 Aotfdfo *3# a.^ ©873&GS ff*b© 

{5^03, 3eoS30 ^g*oj» ?$sSr*^ iSpu^ jjScsSpeao 3^aa. 

& j8cp$^ S'&a^iftStfo S^cjo ScoSj© rtjg'o ta&h>6 b6r? «&&$ 
&S aS$&boar* ©tforti><!&a&; fl^Sj© t£ii£o &5 a<&«&oQ. 

co >-o 

# * * 

21 . Ef 6 ^ ^s 5 o 3 j»rto 

CO 

“kS 8 ^- & 3©d£pl Bo&p 8*£*Epj M o<D itofoSbota 8 cp^SSb* 
bi&sS) iSRcPOi tfo&S^cp&S S^tfg esp&n 8 Abc^tfb&&^aa * 
fc©otf& ajptfo^ AoA, &i^rp, a&^rr Aotftfo & bbS 

aSSfitfo. 

wJ&cpsp? B^QS 4 Sft'&sS&odpsp?” a© 36Bo© 

a&Jta r£ 9 $d i&ty(o ti&xkfy eto 93 

Jfccpeaotf 4 Aoa. “cS^tfS flfeto ©&£ 3iatf 3tf&& bs*& a 8 tfj, 

b 6©& ^3 S' a™tftfea/"b&? ^s^lTSS^^lTgcj*!” ©$ {friffl tfs& 

tf^QoEPdfc. 

ASSdBprFoS* &©£) &prr ^CSp? 

o*cr» ©&3 ^ &*&•& &.S'i3 4 d3&ob bifl^iSlfiS tftfoStfcr&S 
iSobatf .e.JfcpSrtffl SSpotfifon 8 Aob, spfi&tf ®©S 

X>e©, cpSiatf ©CoS IS AoO Shelton 8 a*6obsS^. 
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* Sarto *&aeAoOS rte etorotf ^ v&ti «& 

O 

abocro* «s 0*8© iSb&j* o*& £67^55 aoS^bad 

■$&«& fatfo Ea&ft&ofl* SSa^tfpo 11 ? 



fctf ^tfo ba jSSpqp&Sb^ &«*J0§ 

Bo& vcfcft ca& H&^iSboa. ^«WT* 3e»^? 

O 



«&ao»iS saw* i*pcs$o rto bo& 

BTfeor? Mio*o. SrWStfSS, rtttj 3oS Srto&oin JS 3 8 
*p 6 , OSes erSK&otr a&&o i'Loagitudinil Ases j 
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tbti w&Sbocyo. & Stfo r? fife So a»£ t5bdoo 

©8A^, syd3^c5o&^ e^ e9&>rt3 btftfSo es&^t&oS g'n*? 

sHfaj Scbtf Aa^c&fc, syd3b3<* oo3^fi*& 
eo&&?rb to <9&&ocyo; £a &©<£f* Cfcdoo ©8fl3 e»S 

btftfSo a.Sf eai&fb torfopaoS’cyt 

siSSjd^ £e Bo & tfs*© S'eoS&cyo. ffVfy 

a. S' Cfcda ©8ft3, sy&botf 6^ Bo<& <s&i*beo atftfSb 
estftftfodf 8 toaoS? 

c^0o<5&5b e£©5^ o5^)§o u D u ? 

*&&«&£>& sTdS^cp&g oop Stforv 1 rtbojj££) es&B 8 ^ 
(Cross section) S'SJftfS S$od3 sS&$o3 «Sc3pAo£teo 

bod&g'o'eb - $©I, eo&jg) S$o&&S i&tfgtfo dSptfo llpdfc^tfrtbeo 
3&ocr* fttfon* Aotfo-jol, <^n> artftpOte*. &St sker 8 
B^oo*. Sdtoi&S^dSi fttfa>?6 S&S'eftS <ssS\© 3$ j tf o 

S’&g'&r*. 

Mflcp fctfi&S b& £©A;$ efyfceo 

•S^JOO tfSfy &>8 bb to? 

“to” ^ SPer* &o& eacSo&odap &odpc£> s*fe qdoosSofi 
ejos* Assgrol sj^odSS) B 1 ^ £r*;3 &3o3pflotf 

&pcr, 

28 S5 ff^flr 1 e}dooS5o& eaS^&ao tfptfto^. “S’ tf do” 
cS^syS^o jjB&ar*^ &&§?. gbeao R y&B 4 . “£” 

^o^£>orc°?Sp, R oyg£ytfon*?$p &&&$ “tf&>" ®3 efSjo Aooo. 

do !q|^o?t&p, R sy^tforp&p ^ y^ tysfo 

Acxo. tSSosytf i$ ■§o[tfoiTi$j* f R syg*ytfon*fSp &&§o$ S'do 
wtio Aooo. 2 s5 eS"*&^ a < 9<3 <a^8 SS&ofi. ej3 &;6& s*Ste&;$ 
eas^tfo. 

S', tf, do <9$ ^SopooeB 8 ckcS^n* &o&, &e£on* S t> g“oo'^ b 
tfp&tfda &e3&>©& 2rAAoo*£>. SpfiAoatf £ptfo 
S «9&§*. & ft $o tf, a Cco, c*Sj^»eo S', do, tfoo 

‘lo|tf3S»e»n*fSj», S oy^^SSbanPf&y AcSoao^coo. es^, K 
<»$ ”o3d$ E?^SS»«y do oo ^o^sifioon 6 ^! 0 , R-|-S sp^BsSm 
r?^$P A CiSb BD CP 003 » 
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0}4aS5od3 S'D/V'S er®gYy& s5r , S$XF>eo 

o * 

scK&eor? ©&^)e» atf Starts &S$d3r>Ao iS SSt&y. 
29 S5 riWboO&daj. $$^ch 4s & £)tfon» 8*q 

ffo^dSS i3el, 4s S*SY^ h>6 1ig?S a&^ol &tfg <3r»tfo &tfon» 
&odao£. es ^ PQ = R^_S. 

■ WC0i3, 4s «SS»^Oe^ cO^oOS tfjj5°0& SDOfl tf|3°eorS» 
&s5d3j*Ao iS s6t3y^F3°? 

ASSvc. lbeDS*&. 5 ^o"S), "lo^ £)oC&S^> &ods>o<3. 

es Oo&i&r&oO 5$6<3 bo<3 Ood&J&GI* &O6PQC0. 

eskocSofl ^s5o (Symmetry) 4s ieSdS). d5r“tf^ 

44 tofti Ood5b2& £>£ sioCo© 4 e3d£>. 

* # * 

22. 444 CP6 

O 


sj^ft 30 sS jSP&^dJ 8 ££p&;6a e3T»'3©;&pgb& 2So<*3 
ow& ^dfertb eprto. n*&3 “£ do” ss$ £o$>8* &p€)oef&, 
4s &»[j£5* u 4 4 do” <^3 ©eStf^. &ex>rp &o<S. 



fiT&&odjx* 3?^ “tf" «»3 aa£b$)& 3&&o6, 

&& h&too't . £)£ rS&cfto^ W £ M 5560 
3o& S)6 si»o&n» “tf ” & 3eb&odo>ofi, 
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ES *P8Xi l 

;$oi& o ,i 63o&> jjSdSj’Eso Bo&S$ <*boc! SdoSo^ <3rta 

&0<S. 

“S'ktf" #3 JSoJ&cWi . “Stf* ’ a sow* &r»tfo ^Sty-S$ 

STdfc&n* Af3*^o$ 3, SSo&crQ^ 
sSuJ^ss* £><3 - <3o#2$ rt>o$ ^oCSbr? es#oi*b ^Caekotoofil 

&« 1696 3o^^$> es$ AeSc* 

^ 3 eT2p 3& 3a"^l)g (jS0s>&oa*£fe>. £oSo 

3">^£3»©Sb lafitfS H)£b. &**<*> tfcpoS 4 ^?6&o&rti& 

^^89*^ S5>«3, ?$o&S^o &r>& ciSS^eSfi es SSo^ sf&o 

KeSsT tf'SS £>&&&* Aotoofi. 

“S' &> e$3 2S[£ttaSb Ke^y^o# 4 jjS^S’ikS i:& &o<S. 

&S£) “^oDaS - ” (cycloid) eodj*&, to ctcp &©tfon* Ac& 

ss^. (5r&^ 31.) 




^S 4 e.S' £)*;& - Acp^eag a, S' C&p^oaa 3*&& 

ft&§«, CJ*S eso&ibtf ^<3* fiuS^to tfotfb ^ftco^ 4 a, S' 
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lb4». e$ot&ai>£s ST&c&p, ss 65 *(£i 

SsSpS^ e<3 '^s'ccoS' 

— * *— o 

£ 3o&> Sc&&© &^g_c3’ ?53- s^osS* ^jdfreao 

^tfA'o'S Jgaao^ ^ S5gS$$«5* 69&ort>& 3&§*2Stfo 

?cKSgo s^iS). 

lbgcco& SjS^siO^ [SS^gfiT SSj^ 

ci$ a.S’fi &oQ>. 

?bOj&& iDS^^b £>ti&&) £j^ t&g^SSD risCor? li^aSbo) 63 
(ao&btf firsts «&££- £63 &ptfto Sj^gtSfi' tsspco3& & 9 && 0 &. 
(*■&*• 32.)° 



^°l^ acftb e6^*a&dfo cber*rtofcPtP? £>r^ ©cfttfS 
S'&&& S^eerf a. S' $e& esSloO, o*»r^ &i$Sb s»SSeft!S 
&g'^.n= ea SoiSi^) Sa3 sSj«ct>^ 32 SS 

&*Soo”S5. (sodiS* |_SS^tf Sabot* tigo So43$S fTjjjifc, 
. ea ^ig'Sj esoiiS 3e»£o rtjiSjTb&a&iS^ St ocS^j a.S'^.g'^. 
S&c&oe* 3<aS& £&<Dj«j* AotooS. 

BitoSofl sSSftij B w ^8*00* iS^So Be» k& 

&es S-g*. ao* tf|8!S Boi&fcoO oc&«S &"&&& sSf^si a.ff 
(Flaugej Sbfl L Sa£)o^^ ^3 SeoOS Sj»||g’ "hvtxaS &.jfo£T* 
Actooa. s'&g’ B eo sToe&S 3efc{Sip I 0 °4 »3 B «e« 
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&S* sr^o & 0 & 0 & ssoeh 

g*<&g'£j»! 


23. &*e)5o "toocr 8 Ac&d»o 


?5tfV Ad^eo'S) 2W^|tf«S* &&&£>, a*& 

©oifc SoffiiS 3J6jn° A&&odap Sr® ®»o. ©oft. Sfott<3®& Ac&cp£)§ 
pS^tf'on* <io3 £&&<3 ASa^ASf&cS^b. ^or?^ s5&£)q& 
&S$o3rAoa cStfrt©& Ac&tfo £ptfgo s*a° ? 

€$£> 0°0* (SStf^. 

^dS^A Ad3oap^§ rtjojtfo r? &P&3*, ?r& 

©otSbrS^ 3£&S&^-.o£j s 2b t ’? S$^ Sj&SSoofioorfo 4S5^r>ft^po. 

oSj^D^ /^o^or? &otfr&£cp ? ©o^) SS^jfo Ac&cp£>S sS^ocr? 
&o& A25<3pfloete©8>;$ ©S5?Stfo to. Ac& 

u*S)l, Ac&cp&S Mo sj 4 ^ SjS&oto ^P_6np So^eaM 

^eff*oL ^^***81 oScpsPCfoS* (3$ &S$c3p/\ot$ 

fStftfOiTtfe aS&2$& Md3pAo& pD^^£C& Ad&tfo 

^>#gO 3*0* ? 


daw 


5 



“2>tf S>^eo STAG, 33 sS 
eS^^e* {&»&;$&» ©&o*^&. 


8)tf© &£tf© 


Shorter »S S^ai^S (1821 - 
1894) ©3 ^ 

IS»& ^&S0t3^&. & X)£)J 


d<£©S$o 43 s?e»^ ^tf&oS'^-Offr 



o 


$u S’jjS’©^© SFtfs&ea (tfo^tf&a© Sbtfg dSpcreo) £e ^§o£ 
Stfon* AocpO. 
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= £$ = 13 e*o/ir°e» 

&{£ => 10 6soAjr # €X> 

£&> = 4 »ort>¥*05 

£tfon* w&8^ S', tf, 65, tfo\t?o6* &o£) 

6ri& eird^, oS&con* &o<ft3>8r®<&>. ftso'fe tf|6ao ^ocr &otfon* 
©6ar» ejtxr* S'tfotfotf^Sb'd). “#&>”& &SiT £a#£6* “*3” 
tfojtfo 

•W" «3 S\tfag& £tf©&oa* arSjJSg, “S3” «3 
tfo\6c&* laSfcea 6 Sp 6^ e6jj* si 6 xp m 6S)(3 (go&Sooiin^ 

A&o&l 

S3dY<3»& Ac&cr*&§ fStftfon* eatf©^ spA 6a* 

0 $^ ftcft&o £>£oto. SSoS'tf SoS'tfn* *?5^ ejrSiSS eaAoiS spAfo* 
es^otfdo to- s*fe &>«gon* tf)i6oi&§*s5o6;5 3«£c$o £«b&>oeL 
Cfo|p , o <33*a*to 12 : 10 : 4 SS^J&e - * *oar*6). 

tf(&0 *) ttS*tfo£* *f3*^ o3<J- 

Ac&rto&. 

sio#Sb&ao<3 oSpQoQ^to £s sS^SSco&g wtf^ors* KatfstooKa 
Adi to, r&&*t£>n* sStftf 3$>e& &•[$& A&o&- wo$. 

&£)$ s^&Sd&S” es<3 ^"*)oS ejoalbcb e£)SryS t38>, «>0^^orv 
cStftf <3gpQf& Ac&tfo &&&3603& ^d35*d)^f*ifo. ejd 34 & £T&^6* 

t2j»S)^ix *otoo fi. 

« 

e)tf& 7 e3&e& *s3c3t*Aoo*&. sjodbfr 6 4 edAo 5 S3Q?6&*^ 

q a 

•!b<$ 2r^«^}05 f(©£). «bi3£) “Sf K iS es" 55^ 3 oirSa t93*tfo 

(Rhombu») 0* B&o^ife. JmWS^ Svfcn. AoS (sSSfSsS3»Sgb?S 
SPif^eorio’) tfto, dti oS Bodfc e>&o& 4t 3&& wsro'SS .eoi> 
/S’ cbtfo. 

63 

■W b3 S'd^e* fSen* tirto irti&Ko “b3" «3 & 0 1 
*0 ^ "b” b 3 3$fl©oo*£fo.. 34 3$ 2Sj.ftjoOt5d3j, 

'& f H ^ M Bc3 £10{&$)Or& Sj^On* jJJ.Q3&0^) 

J^ 0 ® 1 jSa &o£), w «3 eoOc.^ esrttf tfoLtfoe 4 "isioftta &»;$ 
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sates* Sites' g'aeik A&ofil 


3 



&a $&$xte> Ati& <s$ 

cSpAoO fiasa*^) 3c&S$tfty 

* * * 


24. cS&^o^T 8 oDi£)^o 

35 ss 5 

§Ve sSj^iJo s*£<3 

£ft*cSs>&0&. sgofiSod -9 
Atfe» S'ea&Sbtf^ So <3 
£* fc* 3 & ?3a SS \ 

o ol 

co^cco. rfbi&g^o 
sr*<5§ flf . - 4j „ # 

- $ - . B - tf - tf 

- ® <y$ ^>ab “fccS>o* 

05 S3 

ejS^dk <3c&25e&$ to&o'eb - & sSd &&^o<5^&r» ^CSa 

oSo^gto [sr’fe, *) Atf*)o<3 t^corti foowgea So^sy a.12 3oa #o S5t3^ 
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to Sc&»gS. £ S» CrfSSbu ■ S 8, * S(S Q- *** 

&ff*CP BS^OoA- 

(o+S-j-tf+tf) = (e5+^ + * + ^) 

= (tf + iS+£ + S) = (*+$+* + *>) 

ooa bottito $& !5o®geo (a-cfc*©. 

S)<S ^)ep £p#£0? 


& ?3S$3c^gSb S35P8DOO 
©^o^on* 60^053. 

SitS J^o^KSj* 

SSC 6?6 iSoggeo 
<3pAg£> Pj & ^ & 

& Satfo 24 S^ 
OSja eSStfo Sipcp 
dCT’SJ* tfs 3 §: 
5 oS^boS &*to 3 o3j£o 

ss 24 O’SPOS cS^Or^g 



SB*^tf&Sboa*o. SSaootftf e90*§ex) 

sSotftiae* (tf.tf, 6, #, sS) |s»o». 
1, 4, 2, 5, 3 es<3 «5o*§©& Sjpfiteafl 1 36 3 tiTtye* 
£p&?64a> ja*g*o. {4* ^&o0* (syd&trafi sptfeso 4 o3, $tfsp& 

BIOS' g^eSPO jjFC&SSo&S «5 0^«3^3 63, X, X, ©) 

fttfccaoss 0 ©. tors' &*i#o &o<3: 

£8 V- 


2» #&3 
2 

3o 


+ <-(* + *) 


2 


+ * “ (* + ■) 
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K =— 2— + *-(* + 6) 

3jj 

83 = f b — (* + «) 

Sd c^SSij 

tf =— ^ + 43 ~(^ + *) 

cSrp^S, es ^caSs 36i3 &^a*a eso^cfc ^©5, 
esc^€^fScot) t3 S^esp^S $$££go&* KjtlOojoa 4 cSo&a wolo 

aaoiflfSj^ W3]4i <a Jftf &otfS$e&fS <ao"§ £&o5. 

■& c3j°[?pa^ dr&aUpA^ : 

24 

* = __ + 1_(2 + 5) = 6 

24 

8 = g — + 4 ~ ( 3 + 5 ) = 8 

* = -4J— + 2 _ (1 + 3) = 10 

* =— T~ + 5-(l + 4 )= 12 

24 

8 = g + 3 — (4 -|- 2) = 9 

& Stfon* s$& &;S^c>d*& ftso^op S£>^o». (&*&>. 36 & 

& rS^iJSPftj^ &£o3j*Aot) ^&s$p&z7> b& 8*0$ 

S$$}&4» sSotf&^a 8 *) c&tf^ea 8 ^£)?5 eo'Se^ 

^d&sSiSb^. i3&i3& ^o'ia) 

S*£s5 < ;5££ry eso’t &$ cpSSCfty S^Sjjdfc a^ratfoggea 

srtfsSocb 0*25 £&^. es^ <3ib tf&5o®ge» ^otro^ 

&c&&o ArfS^&a»<3 sSotfabeSa 8 ^d&Sfofb^ «*[tf tfrr 

{6^n° cp^St!*# sSpS^ &>S* $ovg& sp& Spc^£>. 

36 ss c^ssja^a &£a* 1, 4, 2, 5 , 3 «s3 ss^a* 

«3Q5io& ^spc&op&S Sptfeao t£3bsp& 3 bs£P& ai^fSa ^dp? 

MP-5 
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to, 3 03 1, 2, 3, 4, 5 3fib3<5* 31b 

3&3>&o<5* efrcpo. 

-g>3 35^3 &3<SpAoS f g*a>3DDO &otf3©Si3 

6so^©3d <3-13; a— 12: tf=6; es-5; <3=9 3 ^cod. & 

S$£5o3 gpfiiP 3» £fo 24 3&o<5. $83&s»&, 3, ea ^3 &3 ^od 
5 3d 3o&£p& &3c5pfloi330& 3&^ofl. sp&3 s$o133d 
&§) &>*&'&($'& £)c&3do &o& 33 dS\ 3&§cp3b. 

^0 cb 3o3 S&fiflfa S', tf , do, tf, 3 oSb 3&3n* 1, 2, 3 t 4, 5 o3 
Se»3e a3^CP&. £e [S'sSj*^ g*3rp &»fl£ [3 c&$^1i 36 3 

£"3^0* 3p 33 §S»«3PgS4«6a 30}o&. 

3d£P£ 6- cp 3 s 6” S3 : ^toD§b°<3iP 3 od j£o 30 3i3^totop ^Cb ^Co 
#3 3o^o3d sp< 3 3X[0*S)^ Z^pdosptfo ^^p/T 6 {Sp&rWSd. 

^al; ^~2; do — 3 ; 4; 3-5 

=9; b= 8; ^^12; £=16; a=15 

6J(3 &£>£,- ebsPdk, &£)§ SJ0S T3 tfg’tfs 1 '© 835P6DDe» Asp^odo. 
dfrCPSS’tfesS : 

Sf=2; £=3; to=4; <£=5; 3=6 

iK~8; 83-7; £ = 11; 3-15; eo- 14 

* * * 

25. ?J®ejo3o CP'i&o 

CO 

20 §. £>d. sP#^, 20 §. ^jO . 33e»^3o 33 cpc 05 ?p£»,*c 
&p©o£*cfo» speaft cplto cD©a Akp^cco s^&^e* C£r*3o03to. 
b«§ «sR> Iscb Htffepo. 

C3 

SSpspoSo n*fo, ej^tf o»?ia&rs , S) . ®S SCAiS'iS'S O’&d 
Spo' Me* S8A s»aa tfea $&& sjtf/r&Ao “sag' 
8)3 «rwtt*;Sp. w&s^a ios^AF SSg'o*t» o»&o 

ao^fedfiaofts o^go3-& Dg^ifc. *>ao «aa&. ^oi^w. ^ 
SR.^86 ^fa&S'^oepA "sfji&S," &,$« SSflf3 . jjg . a3 

oaf^o)^ $§^3 btftpcxo, 
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“g" o^to "ei" ^ rtfioSWaS 

s^rv “<S" gsaa^ as's* s&s* 0 a. “*" *.£&%&"&” «3 

o^taA rt>&t , 3a'S)§ 35&Sr*oa. “to” esS 0*lito3“iS'’ eT^ 0' , Sia&, 
“*" D'^to “S” ^tofip bS’Xw^-Sck&^ax,. “a»« 



3n”<s> 7bg&§ I 5. &,. wS^ £g 1333^06^ ocS6e»as tog 
n , S) ^sSdo^o 4 )p^oqo, 63®0§ e$£> f^exx*^ a^^io A&S^ 

rdooSbS £s*d5pax. 

qsSjdfc cS&£g £s&&>oeb - ac&sx^OS ^&3§ <*£& 

^OOdpCCO? 


63 S3* KO I 


d&pSSSS^iSfl^ tfEScr’CP&geS 6S$S<3<3' £a £>5o?a°& aspen 

3^&aeLQ<3 tFC* aiteS^&c^ S30&P&. 63 CP’S&X |j$d&*S30i3&;S 

&*cpex £&§^or»&§ Differential Equations i^exg T3cdp©o4p&. 
QSSjdfc g>&§ T&&3 63003^0X06. <3s& B^fiSa S9& &*JF 630&P&. 

$i£*<0§ Sio&0* 630^ ijTsSoSSA &*6otfS$0&& <3£to«36b. tplEeoo 
^Sddpeso c&JS Sipcpex g'&S^SSoSi^ ssSS&tfSxp $6b, 

Six-dSO 63 £P03f*b CP’to &,£ <3*00^3 3$Xr*©Q&*&P> 

&3*^o». ^^^oedbo^ eod^sx^^oco, 63 &&&$ &PCP *) 
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tip to ^a^tooo^&p 

&otoox. 3*3, «saa3 a &o<f£od& flcSjfc aouS^iSp 

aotoofi. a®6§ aS wS^ a, S' gtodb^a* S'e3o&&otoo». a 
SboDo&£b& i c&> cp'Sda 3§??&§ tfsSptfo. aoc!> - "&3'&g &S 

§.&, ^off* fibo0oC6Sbo<xo6. S'&S’ 20 S.Sto. STtf^o &ao 

20 ISfS&Q^r 6 ^oSoCfoSbotooS. 

a tpSto fi&<6rt$ir3S 2 $$s°oq 20 IbS'&u). 

no o 

* * * 

26 . So&tfS ctes^oo 

00 

S$3dsp3 fc&oAe 4 soC^SS tftfrf&S ^emSli\ Sjo&eoirag 
« ^ 

&5J*gs5^(, s^ea&o acutpg' go£§i>to SS^^ood. £>©ex> es©0 c^cEb 
Sbocp &oclo&S'£ SdP£- (j5d5pAoE3°&. 

“9734374916204 a 6277348194 1>*3 rtfiMtficrl ao6 

K *~ C"3 

iStrtfo'i 63<]Kfr" esS tfdou), gb6^§ fbtfg'&d&M&o, 

r&SSpfib Ao&o ^a’spt^ s^r^a 6 5boe» 

& aspea &&Sbto^eb. §^od££)6ft& i3ofF&©o$& SEPdfcftfSj. a essp 
£»e» tip’&cSflS Sjo^be^irag toSb S&to&iSC^ofi. 
a’O^ fiso"§ex> Ms 4 aj^T 6 ^ s**), sp<Sa} tfsSjeo S^&ocr 1 fo£o 
tftfo &P[^o “jjSsSptf $&tp &2b" asr^Cb. &6 

ssfrytfb Bj&a* ^s5<3s5& sg'^. ^arp t^a 1 , ^“sssab #s5y t&rs* 
3eo&§*&£o ^eptf? g*&a* &$\ SpOS'&oS Sboua 1 ^ 

WO*' C3 

agtySS &ofi§ JSOyS E35PBX1 a to o»b, SfcAOtf sptf^A tftfy «lb 
agoxou), tf£j 3&iSsH^ Sfreas&cSbtf 3c& 3o& 

£*tfyr6 25go$cpo a^iSosj 8 ^^, 

s*fD, fecr» t£p"& ^SS^o&S^c&p $#0§ a.S’ ESipaxi, oi&AbaS 

“■* Q 

b,£ issm>, ftseb/sbQS to5* C3SPK0, M©?$ sptfotfal iSar® asrexr* 
SiTjca). a 0 && MAS B to e&g»a.|>? ejsJyefc. SOjd frtfSo? 

#304&ODfi®d§ (Ojj5aS;^j c5fl©#J*axofi. esot^iA* es«jo*^o$i$)&o* 
&lr aofl rf&ri&tsb'g o e°oK ipoK&d eo6 STtfoS. 

s&'toS gfyS 3*oi L «j»r «3 3 o& oarcio aott^S a-8 
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ssafi* fSSir SjdfcgtfoS* 

£e spgrSo L^&^rSs- 

&ft;3&ex>, ^cas'cro:, ^ojBcpcx!, SScf sSooeo, 

rt n 

oSjj* ©& 0C0 , <vbi\lta»ex>, c& *voiiP ©2&» 03 - ^060^ "oJdSS WCXOtvP c6<3 

o 

£©)& asm) 5*8* &£Fdfr>?oorp ai)^“& a.g'a 6o<9. 

£e Sdp^ 3oo&Sb;3 dcoodb ‘^r-o^o^o’ ^ Digital Rootj es^l 
ST 6 $£sSt»£) ^Co^S^sj 0 ©, &Sd^& &5* 

^criWeaS 917534 &c$>g Atf^tf&goon*o. qo 

wolofe^ ;9_[-l-)-7^-5^3^_4 == 29 sS&o£. 
& 29 S* 5 © &S$ 2 _)_ 9 = 11 £&o6, 11 

6*& <9o'3c& &r»Ai3 1 i 1 - 2 2$&o&. 


qa^ ^ 2S 917534 c3a^ sfopepo^o esodpCft. 


£) ?5oqpg§ &*cp &t®cpo!3’o ?Sj?5^ &o<£<&. 1 &o£) 9 sSd’Scpd’o 

iTS) 3£& yo^eS ^c^o^sSmdd. 3$^.t!dja55©&;6 <9?$eo &o«pg©§ 
83 &©on* sp& sSxpepoS'&soD &£)c 3 pfioL) wi 3 SSVtfo C$pnr* 0 . 

6n*w*tfeaS &?6 sSodboorYCb qO^S forasotfod* c3o$>g§ 

SSxpcj'oS'OssS: <3otf£)o$ospg§ &j°ep 0^0=6. £e 3o& SSiPCPOg'aO} 

©f&r* rtaeSlb 6x5=30 $5&o& ^sr 3 -j- 0 = 3 S$&o& e$&©> 

&G{pg©& r£>e8otfrp S5€>^?6 ©gocSaS'^-. &an>er t, o£o 3 escoa &odooofi. 
S$&y6 as™ cBa^^r «Sar»o*o^o 3 § &fr»?So ep^sM 3£j- 
ss&^SSp&I 

^ SSasagga^ ©sicCbo rt>dbodb§*.zF 0 . bspbocBbS’^ 
^epoS'o e3sm> iS^ tfos*£fcitf Sar^g 3^ 

«S&y& s*cb, &pcr , o5'o ^8£j*ocsa?$ot£ SSr’^tJ*^ ea^eo 3&o 4 ?^cp©§ 


btx$&. £>&o"&; 4201, 4021, 240 I, 24 1 42 i &*cr ^cpo^o 
0 

es<3, 3"£ « rSoqgoo S'n'I 

qep/^ ©^tfs*© SS” £..©&* &pepos*eo ?56n° asyei 

«5c0 &©tfo?Y asS^sSiSb^. & SS'^_& a,§r o ^ r S') r 


AcpSptfra dpg»o. 

So» 4 ^ : 474 -j. 691 =s 1065 a$S sSa^oft e$&&oa*o. 
474 atofy- &j*© # o£o= 6 
691 atoS’ft- &xn>v»o£o=7 
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6 -(- 7 * 13 ti 1 4- 3 = 4 s»» 250^*6 apea 

p065) § sSapepoSo =s 3* EPoSoR)^ aopepo^o 4 esccoef, 3 SS&^ofi 

S&$ & easpaa 

b & 3 s 903 - 376 ~ 427 afijotf 2fcS*. 

903 ctoS^ sSopepoS'o = 3 
376 dhsS'^- &p epos' o « 7 
3 &o8 7 te§d£>e3&> S'&S' 9' es«^ &&^§*sp€>. 
sSp&ptm 1 3*4 3S'^ r o^ 10 «9S^ 9 

Sfcifir^a'O.J 

9 ± 3 „ 12 

12 - 7 = 5 &pepoSon° cpspO, s»£L 
427 § &p epos' o = 4 

B3SP8D 

5? X & tf o : 

73091^ 74^ spflotfn 0 

987 3«> j£ iSO^, 43 14o SbA6od. & 

Sspago p3091) 3 SlpepoS'o ~ 2 

SspaSo (74^ 5 sfopepoSo = 2 

atfjTo (987^) § &pepoSo — 6 

”1^0 ^43 J 3 &pepoSo m 7 

SsPeagSSa = pleas' &> >/ Stfjf&j) _|_ l£ 0 

0ex>&. 

&pepoS'&jo& oO & oi&S'tfe&o ^SSPoaoS* $0* 

tSpo*o. 

(2X6) + 7 = 12 4 . 7 = 19 ft 1 + 9 = 10 = 1 
SspcpoSo. 


SS tf o 


a|6 3e?a?Sj) &j.epoSo (2)5 &&S-6. S'&Sf esspes «$> 


671 Saifj. 38o 450 341 iSO^oS. 9 S tf^7 
671 cBsSfyp sfiipepoS'o — 5 
5 <3»£j.Stfo = 25 2 f5 = 7 

SsC^S ao-a, (450341) Sassy sWoifo = 8 ^ B3 . m 
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•&6 ©tfofi 0 esspexi &o£or? Stfaxofi" 

Sdcry 

$.0* : £a tlip^ex S5o«$bfy§*S$& 5*& tog&©& s*fib. 

* * # 

2T. oolei §)o'ckw 

&ocp 6 tfo&ex> arB^&otfsSfi d&citfy? tftibgbofa)^ SV©£. 
c$2(tf&J}!6 rt)tfcSd&g&&§ g>c&o sSdco&ofi, tyo&efoapSb s^o 
?5iO& tfiPjeo, oorp&Stfe E3*gs>tfo3& <s8o©;6 #6o*3oa^ ssfib 
s)^(S ©oS©^ E5*fc, e9go*|63«T 'Soar® SoSJ 37>d§ 3©ti&&otr 
a^rS^fc eSgd&on* /PcMgtfSjg, 3gp3^»dfe. £>§ aS'^dfooS 1 
£?5& tfiSj &3S)6S 30C&&OCP &o:pe>a a /Tccog 
^)§e» rtjSg&tf sf$ 6* e,5f a*A cteb&ofi’ Sg^ &*jrf & $<ptk i. 

»odJ5* &ojp 6 flbo&eo SSb^om. ^SSdSb^gS SjtoSbS 
tfex^coo (vP^S^CP s?$OtPfib. tooxfvP <»#& ^fib SMtS^db. 
esil>8S EPotfex cD&ft_§, 3fy&*cBb»fio, 

<so$. es^fi ©053° ^Jbj^oxoS*, Aos?<5* <bS$8l 

esofibfii&elfib. coo ts ssfib*! 3©d&fib. rtbtfaSc&g’^iS 
tfSS'jSgon* o“0 &o$?S cpA'SSo S*s^fyS a*Eik>tf a, S' 

3 sS>r5 qg* yspft &ofi: 

‘‘^lOp’oSSj^S ■&sr»cSgorP ^eS’c&iS'* o»a 

3Sm. ct'SS es^ci&orr 0 5 1> ©d&&£ r ® Sq«£3&w. 
a®e5§ Stf&S btitfon*" 

qcSS* SbyE?© GPSiep Sf6a<5o3. “tfo^dSb#* o*E>3fco ^odj* 

cl£bd3 f3* fies o c&!” e&Sbs^db. 

“s'©c&&£r 8 £ot£3to" S$pfc>Sb astfo <3©c&«3&. 

» ® 

$?b 38^ 3&gbcy>&p ©oeb, &o[tr© &[CS fib go 

S&£.o CPSiSdM', OatfSAsr* fi^dfes^OM. 

aF&&* £) 34x> SS&Ssf 8 ^©? 
a 

99 cpA< 3&§ ‘So<5T 8 S S®?S eotf&5^ &[#«&»$ \o?& S&2>oOo§. 
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eft 3 

JS 

& s5o 

& 4 © 

iTSF s 

# s 

qfi s!r&rr> wtftffiptfon* S'&S.'oOofi. rtitfsSc&gl^g Sotoot) 

&e» «a SagT^o xpcp^Co (jSc&d^oQ, fiPtfg'g', &cptf3oa, SSa3y&. 

u sSctf'otf* b£ &tfotf£>otfo S&goa. fttfS5c&g 

“&£ 92 iSoiStfjO*© 55 &0§*i$O Sx>^ 4b cCcaSS 

&<& [Sr»0o©ot3°ifc. ess^cpjjspexp &|0»3S«a*e» &pE) 59c3s$£tp 
wff^otf&vto. rt?6s$o sjefcj&a <*?#££* BtfgS', s»^o ^oo 
a u»Ac3&ci* B&g'i^vteo. 

cpflc3gb§ Bo<5? 3 &?3 4^ ©Y^tfoep £<3 bcI es<K 

Cpo 3££-& C£p&, 4<$ SSx>EPtf ^Bs5dSog"3g tfeS^o^T 8 crsp tf<*5 
[rtSpotydfo. 4b srrt&tfo &* &*&& e^cp«3 o*A<3&§ 

3l»£S£ 3&\> 4& etfo5°$ 2$PdO©£T*&P £$£&5P^03>. 590"& £>&<6^ 
&p&? &4q s'Sbotr’ 4?5^ ^pdooS^ft [jSS fc?Xtf&p &4 |jSi3j^^rS 
eO*3& r&PSr&cfi. 55 59^^53 £a>S$e0 Ba'c&^CPJOS x& EPtfS^tfo 
4S5^pK5j^C^Oa. 55 59^CP53 303^03 3©“iv) &£§ aSCPS&Q^S 

3§^|>. 

ejotfiStfScp Eprv^ 4ofi s*&, s?tf Sj«tf od^E) ftsifcpo 3 ex £03 
^«p Sex^ox? esS'^.cJ 4b$ ejo^ofi 550 CP, 

^tfsSdfig’ag &3&&&S5& 4 b 0&£-& acprlfp Stf^dSp©*) 
2Sd33£}Jb&. 4£d3pAoSt5 &»©on* 3S5Si^«r&. 

cpA<3&lto£) s^^S^cr 0 ^ tir»’^) bS'^Pg’ b3£5o esoB© 

Bo& ©oB© &o«>g;3 srAl>, &p& woBo {$o«$ Stfjforc* sSfi^otflb 

al^or? ^oxotffe Soo^oa. 

3£jfo0* 3xtf« &K4o 6* <, 

£i?PBg'o<5* Ow5 sy^tfo j§. 
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^5 ^ (5 cSo^gfST® 0^56 woH Sj'cr 9 

&^K>g £ SexiSS 1 ?3 t° 5 s»SS&^ f 6 s»sSe$ty 

s*o£ jj SeoSS ^9 1, 5, 6 o<5r* £s* Sa&^sr©. 

wo*3© cSoapgSi £5 wo131d<* 3 fteSotfo*, 

55oj *& wo!?© SSO^cS. »oi 3 > ^ SwdJS SvS"^ 

wsStr^S 5 rpft, 6 r?S wood &ocp©. 

»fi »g» 6 oC, sSosSotf &a* &o© €to 

4 t 0 M ^ 5bA©o<3. woe!) Dex 26 wood dioor 0 ©. 

^&^d£>§! saSS^flS ^ w&tfo 8Dd£i4oS$i3o&. 

“gpjS”® dwb "“*§ oSj^S 5 f5o®g sSa^ofi. go^o©* 
a.S'do kKdo©^ $ £ex& pSd^. S'&S' g Dex»S5 5 WOOD &oe!) 
^ w$& ?odcSos>§ wood 6 ocr©; wfi 2, 4, 6 , 8 ff 8 ^ 3 fy s* 5 $C£ry 
<■ 3 ^ SooSS 6 wood Aocb c& 3co*5 5 Sir»|J$ 3 o wood Aocp©. 
i& "Sodfcr* rtz&~b e>&o ©£)tf cSs^ o*s5<!^o sSiQ^cr* F^tfgo sp&^o*? 

w& e$ej» drOtSb. c3otf2$ 6<M3& ^S$d&& - ^ ^ ^ 

&o© tf tf &>A©0 a. wo'ft &> £cc£> # § 3go& 

wJS^SSpto. ^fSaS" tf £>odS 5 4 ^Sb^_sS aotfi^o fS’tfgo 5*<&. 
wa 1, 2, 3, 4 c©* 5a ^ ySScS^; S'&g' & ©e»sS 2, 4, 6 t 8 

off 1 £)3 £3* WOOD &0<tfS$t5ry 

ajS$^£k ^ £e»S$ 5, 8 ®*“$ 6 wood &qc!>, Sexi ^ 4 

^Sb^.25 esocD &&& 0 &. ©o>S5 6 s*d£, 5 SdpjJ^'Sd wood 

&oop©: 

S©R>r$a*&<0 ©g w b^SSH^S^ e)^» 

&ocr©. 

8 * 5)tfJ$*«*5(5d£5 
6 6 5 

& & # 

& tf o 


6 6 5 
6 6 5 
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?jQ (Soapg; ©& 2, 4, 6, 8 ©<5* ag’dS 

& 3eoS$ tf § 3go& 
tasS 1, 2, 3, 4 off* ka 4 a££ 

X c& « &tfe> 

&r»& ©o'g© tfoipg^ 4 £otfe ^oS -4 
©o1 sStfbo ^o© 4 ©o^Sb bob docrO. &cpSfrtfea&: 

jp £o>S5 1 ©foSoptFo, 

C& & 2 f 4, 6, 8 ©3 S)€»s5oj SStfotfr? ajuhj, rtheSoS), 

3&j<6 es^o^co <K© ©i3 cfoflpg S5 &o^3p i2pq»o. 

15 x 2 - 36 

15 x 4 = 60 

15 x 6 « 90 

15 x 8 * 120 

tidS# 4 £) e-S'^-.rf ?$£>^£k. g'&S' £p> ScoSS 1 esoco Ao^qpSS 
S)eo5fib. 

siepr> ^ S 1 &o£) 9 SStfSp 5 coS5op ajC^Saotop, 
2, 4, 6, 8 o# 4 SSiSjr5n* rtbsfioO #6i5iPc&5bo4j3* S5*i3 B 3; 
rK) sa 6 ©ccot33 sS&y&ofi ©K) 3©o&ofi. ©S5j& 35x6=210, 
eioi&tf 4 2So£$o SwSo Sj&o ib^SS "3<SoS5> &ofi S'cp ? 

® « o 

£©oS$ BO&oa. a»S) £ 3 ^e 8^, 35 x 5 » 175 
JS&ofii. si<3 ©<6 ft$o$pg ^f&S* = 1; ^ 3 7 ©£> 3e» 

r&oS, 6}otfs5tfScr» 3€>r , s' jj = 9 ©E> ?&©afc>rp£? 3eo;&oS. 

gSfydfc ©Kcroa 4 • ctf &;$& 30&3 ©o'So^S 
J5 p 6^3 $ep Aodsofl: 

35 { 19772 ( 565 
175 

227 

210 

175 

175 
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s $&&? jj 3 ®cr»o: 

0123 56 79 

©&$• &e)5r»d& ^3 6ft, c?S fc^o© 1 7036 

&S^ r$ 0 $gr& {^Pdfr 9 ©. ^6 rOOJJJg dSpO 9 ^ esifofOCS ' 6 c 5 j*£)&q£}$ 

rbCfsScCog U>g 3 M&&&& &©tfoiv «3 
«wfl ar»c?cS5bSS? * 30.62 <A 

C 3 

t5tf&5 = 9195 <A 
= 210 «!b 


[rt&’oo'dfc. 

es ^sS^rSg ey°SirSa sei® Aotoofi: 

“&o[CP© &j85 ^fi^fSgon* 7036 ^3&rt>© o*33to; 

nOS wf^e&ors* 3062 (&&>fco 6* OotfSgo; c?f05 9195; 

(wdferii© £$ptfo) ticp&y? 210 (w&rt>e dSptfo) Ajftforp 

(3«j tfspg©).” 

3* 3e»cS)^o^ ^45 o*^ /^CS'sSdSSg "ft>45 

3$^ w ac&45§ &**&. 

ta £)$ SeoSS esJS^iS t$6 jjSsrtfo 2 §*& 76 e>J(© 
38 3© Scr*s!Pci£©o> 3£>c&S$ft}0&. 

♦ * * 


28 . £)& 83 Q& 10 O 


•S^g^tfg 3oJ$© 3 o& £>& ao&co &£c3*43 

cr*^© a. S' q o© 4 shSfir® S'exrSjSbf^^ooo. es aaofl d&aSSpS S'Cbcsr 0 
tg&'&gtf dfortotftfo*$ ©&§*&otr 
m 810455 S5©^ sr>8;$otf6& tfeGc&Sbf3*^&. g'^ErS'6‘5 tfSSrj 

2oA©?5 Jj^&ortbQS wtfflfo w«j80dbcl. 

n 

"dft>rtotftfcp;& «& 3 e»<fr&o 4 j *3 s*cl£)& t 

©&^tJ&f$)©*o 45 eo[tf «$ &&> OVg* 

W&&$ST'tf^o" «9nJ «tSA& MOdSfil iSdtfd&O ^&ESr*££T. 

tt fc SvfjJeS 1 fVfcS&'tfS' spQft Sj*cp f 3 * 5 & S$ 8 tfc&o 
t3o»|SSb6 w wsr^tfa dforfotf£\ 
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lt L d&S, ^aer®«*r5 fctooBP© 

“SOD^pi^ &Oi5.” 

Jtojdba'ifc tfp& Ot&S«$£ SS>r6p3»^fiT* 

Ojdsbtf dH«S* •bB&ofi. JSjKsp^ £o< 3S& Sto^b<S5 s5a£S'cS5bo &p&> 
S$»o£>d. “^aik/ST 6 Sify doirddo, doS5&, asda^S’, jjS^do*^, 
d&es»&pS, ddgo - ^ (j^es'^^dbeo.” 

ddsyd &dbd>6& 0003, tP#, &tfY, |Jo©&, 

Ad, dod, d&© S9rb "IbdsCO SSpjJsQ 3*)^ dQdcEbc) t?*p£fo. 

“dal^db 3E)3 ka>£&p? 3sSQ ©*d« 3sSd* Spcp S$5dd&o 

t> O *— C5 0 

3o»“ &S” dfododS". 

“JSbftij d3£oS dd^r^o dc? - 5si^d3 Seo&S*^^? 
rbfibex <j£d?p$. 

da &&S 4 5) &n*dp d3 jpdgd 4 d£fc tr^ 3c&g£*>. 
ddspd ^dd 4 ^0°! d dco ^SSj&p cull^Q esddb. 

de Bodo dick ©dp &S)c3pAoG da d*(j 5 ib»A ^ 

^S5fl gydg 3dS* SeodbgVfon*!)” <a>£P^db dfioEPdd'. 

es©ddb©od(5p do d&otfoddo 3eado§ 4 d©# 4 dpcKbal 
Sbdpi^eod 4 ^d^ar* ©c&fcdas^&ocr &odcp£§ ^c&S^oB"d>. 
dtfododS’ gp^drp ddlOodi^Aldb. 

dCbspdd ^Sfi&d^dp, dod^dp cp&r\ 3«rda, ddgo 
d*dp, Ade^dp; ddoss&pj^ eoea, dodod^dp, deSjQ jJo©&d*c5p; 
eadsp^^ doJj^rSr 1 ; AdS^dp ep&rj tH^Co, 

|JDA wcidoSSjda dodd, dcbEPddco Ad, redded 8 escid). &,d 
do^d wcCpd JSidoPdg £r»;p©& eatfip^d, ddota&p 6 W[da>o««&. 
es esdsp^dcSp BoS 4 do^Ob Spdp w’Scb. 

&pd5> d©^d)€T* Ad, ddif e^O S^St^ctfpCb. e £r«;p©5* 

d&o, dpdy^S weidi, “*> ejdCb sSspS 4 de^dadper 1 

*scJt£>. 

eaod - £^6 ^»AS>0(3. 

cp&^&, |JD& ea&dp edadodd 3d6 sydg 3s5d® 

S)dcxoodd£)^d>l ftbd Spcp odyfocSap jj5d3bD^odod, 

83 5P co : 

“sitodb, e^Ck” «»& &%|d& attodoS (1 <3& 3$ 

d&dge"&> ^r>$odcp^ & l§o<s dd$ sw. *do3prtddad)o&. 
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"!>&'>, ead£oi T 
v co a 

wtfsr 0 ^ ~idp jj^dBcp©. &&& 3 ©fto£er» SSgS^S' &&p 

t9o*& ^ S5a*^ £otfsp<X o*tfgg*d& es& 

3£>&o<3. ^8 StfoA* <30&fS S^dSpo^tfl X ft&uo fisdip't)^ £Atf 
^&£bodsp£fe0. q<$ ^eprfolb — 

S&ES^S* jjSS&S* tF&^ i 3 r><&. WO!!) <y 2 o S'Ci)E 3 !'^ 5 ' Sptfg 
8 *£ft. < 3 od£> “SjCo* ti&g* X <*ofio 1 b&o. estS’ik 

CO --*61 

tfoSje^^PCT 1 CP&N Strife. S'&S’ •&& ‘3o&> IbdP £0&?6 AS0* X 
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e&(& Atf, | 0 A esSdfe; <y Hbtfb g’S&vii^ib 

L k no 


8a»rr X && “3 to. 

— 63 

*0tfon» S$gS<3s*ef &*tfSon* X “Sito&odxr* 

^ Sjtf^er* egp&jSto <&rota>oa. 

*—63 CO 

£b sS<aS"?S3 tfcSpCoSy*^ sio£ tfS^JS 35$ &o£q. 

g'tioET’^S'S ^dbdarp* py>e»K) X rt&e»rp^ood. & X && 0 , 

crtf » eaowod 4 &,^6 5J°tf§ $s& 3a^o^ s*£, £o*^ es$ 
BsSyfo £r°tfgo S’&S'a*? 

qerA fiu§T # ( ? r S'^ r SiKsyA "t>^ £cr»&£ao4aP 3<3S tf&e»&p Q§ 
^Carr 6 es&£>*6 X / < be3bex> £&2>i£aoaj e,^ o**tf §o£ tfifiy eso'ft 
cp# tf&es&p 6 sptfg Wc6^ cp? ^e Cfoj*?$go el.OciftrpS 
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ikn^Scp tfoeootfo <3tf& SexijScpSS <sd&» 

&?p©0* X rih&ex 

* — « 

Atf ~1&§q 6 *s& x tfaag«3^ca>. & &oa 

kfy. Aon'tfS'S ^fibn* &*[#&. ©ot> tfoiTtfS' A# £ tf «*£ 
3to3©Ato? *6 3fi»* rforftfrt I rSoaotfo 

e&!0 Seo&p&S ^cft 1 " X foCbeo “toS^sr 1 ©. 

q> — • u 

r^n* *38^3 X ft&oSS© atfsp^S ^&8on* tyefc X ^6e» 
Jfifoifo&Rj'^c®. £s rtidbeStD soy e/te^S sptfg e$3 &tfa»otf 
**)■ 

£a SSc&rs 0 ^ esoea “fj& Sotfrt© ejtftf Sbtfsptf^Sb 

3&<firi* X fb&ao “2>djo§*a3*©. 

— » ti 


& ©tfon* — 

S'&EFg'S* 


tforptfS* 

A# 

CfoSbQ 

t^OoJ 


ESO£9 

|JS&*£Jo»«5) - 

L^Ofi) 

tf&ea&cr" _fl - 

0*tf 

rStfgO 



53 *^1^.5 00 ^ c0 §°^* 

* # * 

29. ^ofi^ojT £q3£oo 

stfg&a* Steofy&ff os3 sSfceaorfhoir a.g' ?63 |j$s55r*&«0a. 

« £0 3o& E^d&eon* 5©ofi. ooS'co ^trcao, 

38 SS fiTc&otS* tS^2b^4i> <9 SbdJ && S5o3?5co S'^cb. 

O {J 

« rirttfsp&o) feCogrtarf*’ sp&g&S 3fy « 5So3^o Stoa&n* 
&3gS* AJSj^ eoSeS 1 [S)3fioO, tfooofS wb «&&• 

a,£iS*fc> odioD^S <a && SSoSJfoffr* o*dp£. cpfltf &o3tf 
a , &aScr o tfdE) Sdfc&o. 
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Stforp £p#g& 

s*&&. £to& So * cp jjSd&S^oS t£r>tfo&, g\fc&& £&&o^2>j*1 



es®a§ ocwofT tfeStf ■& fS&c6g& 

&°©oS , &on® s58l©ov), £e Stfon* a*&tfo ft&sWSg&Si 3©^y*<&. 

% 

qtoSM OSb^- $&i3§e 
&o& £)&}cr>&S ^fScfoofir 4 
ih^odko#® |j5S &e>spi£r 
^S* a ,$£j& [$<& 

&oip&. $£&€?•» 
SSoStfork ep&cpJOS e>& 
03 rv, s»Atfoh> £$ At^coASs 
<a<&i£r* Ao43T*go. 


“"£>< 0 o 3 e» ^*3 ^gboar, A5>?6 htilati Acft&otr» £e 

flTfyjfr s*AtfoSbtf ftoc»g iSroo" s$3 eu&fc fSa-oD 3c&gtf&r*, 
3,^^ 3t^ sfr'G^ "MSSaBa, 

AdCbcPfDS ^C&d^o0 s»Ao*o> »CPen 3c&gtf&p, 
tpetfiM & <3&& &•& Sio^caboS ij^s^a «&^o» 
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49 |2$d&t^o yAlfr^&afop estfo/lSip^ 

ao&>o<3. 

^?6 3J^j$ eSoStfeo cp“& ?)&?3g2. & “&3 iK 3"& A*& rS&fSg§ 
tPep tftfo $}*£>£ $ofi. Scft&peo 3oe3§ e.Sffr/SL b&®& &£\tfS 
*s£’o»cco 436rp g'SfcoStf & ?S&?5g asccooS’ 230&&&S es&gd&rj&orp 
S'S&o&ccS. «c&& sjdjoSS oi5 o)&<3go&^d3& ea&pep^ 0 ^ tSd^oS 
e&ttfgafa*, £)3S £ptfgd3p, i^ptfgo 4 sccd^ wfl obcr® 3d£r»gdJ* 
&p&i cSPjjPodT 8 ^.§^.30} aft 5S0^35 «p&. 

sj&o;5cd3 oSsSsc^gex) et€) l ^&&y& ^s5aSloiS'ioft!5 ^tfgS&c&poo 
*^q». §^ ST & S$p6o& ifo&^SStf&s* «»£&?&. 

S'**^ 3®o3 s.S'^d) jfco&SocS^ &0&2&& “Itfo" wodptfb. 
ASjJ 6 {£&#<$} Sfos^pd 4 3x> tfo 5 I a* €» Arp^ooj. ^<\Pex>/*6 

Sipae^^* spexAp, &tfg£* «.£&&*.) 

2, 4, 6, &... S$ofi ?$a?So«>grte ^©e» £o3&3b^ Bo&$& 
“J)5 Stfo” ssodpCo 2, 3, 5, 7.... S$oi3 tfoogtf© 3©tfeo S'eo& 
&o&^& ‘ 4 e 3& Itfo” esodpik. lb JkofoS 4 &tfg£T* 

A* 5 ^ f3 ’ eXj 'k S«e» tfoa^&r^aa* q<3 roaftfo. £dpo 

©6^ §0*0 t&tftf &P(3& <3$<03 £ e&&&3*3 030. S'rSj^ 4* 

00 *5, rt oO 

fPexKp e 3& §cr»o). 

«&>S5od3 ^ ^STcpSa IbS&eo 3 tf&ocr, A&$ Atf 
^ Ac^&otr*, £"&£ ©op &*_§ 3c&g&£> $&c5g »fc^ 
r6«$j& „ <&&oi*or6 'Su^o) Hi'Sjc&g^ *9 £T > &i^r& «r*^( <£?t SofiSf 
Oo^g). oo&£* I a 6 od Akp^<3p M^lbdpO. 

1* f^alcp^ AqA iS&lcPSX 49?0 03 e&St^tiS ts ; fo rt5i 
OSH &PdSp3orc* ^03 3*6 3»tfe»H>a t cpOS* &5© t 

S 1 jBdfijStfry qS wa^fl^ SS>otf%S$ ti&tfg. 

2 gft l(PO) 2, 3, 5, 7....s$od3 3&.$o«j0* ^eSp ;£,otf&; 

AoAAo j^tfgO S*d£>. AO'S) ?35 cSojJJg^r* A 0 dp 033. 

i^ft §0*03 2 j5p l £& AO'S) 49 &tfo& jjpcCbfifo ivptfgi s*& 
t3*uJiSi5*6 ‘2o3i5eo"ft>^ ^^*63*43 wo&o l3cSSoap , *v)5 ^S> 

I 1 P 03 ‘6o<&# l ;Sp e.S'cp^tb^ ^ooH>g, ‘ao^sScpabotf .^* 0 
3c&*g£>; ^*^go w^tSbofi. 
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3. Icps <\3D8^ 'fto&iiti' Sr? &olh ss SS xtf)& &Q o 
ddo |s>S!p^ddo SSpcp s°dK sjto>s6o<S S&S£&> NP&otPeS) |j$d& 
S>odtfo &8 tio&rt. 

oL 

esoxoS* fttfogjoQJS de &on°& ^SoIpAoD 5 

SS d^co ib^Sp, 5)S> eoSfo foieo^r? &da»od£d>^. 

qotfSb&ootib Aft^i Sfc&jjfcflr® i3& Icpco fpeodb (1, 2 3, 4^ 
A-RP^om. d&S |s*<$6tfo ^pdodcrSI a^S5 

Stfo7Y jySj SdSoA 



&M &a* 

Sfrdra dp&o&. 

(40 «S e*&^a 

de &a tfb 0* 

S3 (Sr {Sdlc*co. 

e3 & I tp eo 
*1 

©?$e» dad$< 
S' & S’ &S& 
> $ o d A o 


e3^o &©#Oi 5 Ido drttf ’Sadsaligr^ ^8 jt^ S&&0&. &cp 
sS’deaSb 1 S Ido ddd SadoslbiS Soli Id Ido ddd ftSod&cS) 

a n o» <a a 

&PCP^ da dT&^e* dpSiotP&. 




Sid &.S* &□* 
S^des dpdofi 
(41 25 de 

1,2,5 e» 

n 

\l SOlcPO). 3,4 e33 
<1 

Io“OD. S&d 

«4 

&&£> s^dod 


SSd^. da 3o& a£> IcptS 4 &d I go dtfd 3»rfw“ag» 3odd 
Ido ddd -*odo 3dt£pg©. &£>£) S^don* ^spc&ddryT 4 ^ 
dp 2b oc&. 


MP-6 


82 



s}S$j& &* zfo . « S5o3^o 
b5"&£& pSp^ojt* ejSf^ef 
€6»S>^dOD (42 S6 

^spd&SStSry 




CF&ofo&oS o$o<3 

£©& AtSo^fSr* 

kdfc&r*, oo^ 

a 

Ot$J* &0 fib&o 
c^u)OEP&)> 

wo& 0 * 

nmrt) 




g’&g' sjfi 

©sKSg&S ^c 3 

a^toa? 

es5?gSSo §*c$o 

43 s$ er&^s 

J 5 »foexi [&c& 
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30 . ? 

^j°g?So<S^ &£a?agea easpaaob^ $£ojyir &0&POD0; 

^fc?5 5$'£_<$3«|tfo fSfirr 8 &odaao&. 

ftsosp ?j 6 rp$ c3]\> s3sy»ea &£ry 3o&da fts&dbofi? *aoT§b, 

Zgfr.8* sSstyff* <y>&rt>3& &ocr»£>. <9 eaOAoS* 3&§ 

S$4aof*o<S Cfr'cpo. 

« o 

I- ScpS)#©^ : 

(a) 2 His — 48 ^e?G3 

•| ^da ss 12 t&epai 

£« 'dock, tittoXtiss*® &&gwm rt>$1b 

2 x ’g "I& ss 48 12 dber*so c3d 1 “Ida « 576 «£u»e»I 

BfodsfT 8 ^25 j iDd^pid? 

^b) | dp^cxo = 25 g&oa 

"So (da 3 ^>ep> S$d&j*eao &&daoeb 

V£ dr^cxo = ^25 5 ^ * 

<3d -|- dcr>^*oco = 5g?aexil 
eioda^ t$£rj> 

(c) e.S' ge» tftftf&a = a,d 

eaoiShS* ?$ot3sj» Saba 3&dcr? tsttyfa Boida 3 S&er* 2 Hag rt>e8]& 
2 a*} SS» = 2 
£a ^o&r» fteson* ro£rv63a ;6 o4j*£p? 

83 sy e» : 

SS^^T 4 &o'3&& oSp^^a /6 ££od*o. ea wo*§eaa 
&»Oo3 |SSsSp«b&k> £*©§ &*£&. »Sfl\ *06. 

2 lei X 1 ^ 55 48 dae^oa ^ 12 dbcr*co 

1 m 576 (dao&aeo) 2 es$ [srddpO. 
g»& ^"Idb^, ^ tSbeaSSaaeaa^® &»&©& «ad’oSdj. 

«$<3 ©Cfariaeu, «Ofd>r*eaa A-sSoStrA"^) eadSSo^g 

2 wtfartaeo =* 24 wodar*oa 
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.1 wdkria = 6 eyjo&r-eo 

3od& 3 eku* ^6sS^ 

1 (&&ri>y «= 144 («ort>r>OD)2 ^cp 

1 <»<&*> s 144 wortveo. £e SSfy- c$6i£3 

AoSS'cp? 

(b) e}£ tf2aj*o°;So ^S^dSaeoi ^.5§ 0<s * 

(c) 1* = 1 

23 = 2 s^dbS'cr? 
sS^df 839A66 s}doaS$oi3 oPtfspeb 

2 afy ©oeb 2 g>fy &s&a ££>/VS tftftfo wa «$tfo. 

s)6 4 t&Stfsb JbfyS cSs$r»rSo. 

II* SS&^j-tfo : 

a) 16 - 48 « 64. 96 

£e tf&S'tfeao ?S8rp^ AoJafO a.S$jSbo 6r**db S'np? 

c5o&3S&ep 36 S'co^j 
16 _ 48 + 36 = 64 - 96 + 36 
& [J5oS Stforp ^jsp cCbsStSSa^- 
(4 . 6)2 ^ (8.6)2 
3$ 4 . 6 » 8 . 6 
& 4«8 

S63SSj& !J 3JJ^ 4 0 o)(J#^7 

b) (n 4. 1)* = n® + 2n 4 1 

.-. (n 4 1)2 . (2n + l) =n J 
3o& Sijo&'.a i'2n 4 1) b^t~k 
(n 4 1)* . ( n 4. X) ^2a4X = a* . 2m (2n 4 1) 
3&e&? J (2n _|_ 1)3 £©£,3 

t + ^) ! - (“. + 1 ) ( 2n + !) 4 I (2 n 4 1)2 
= n» . n (2n 4 I) 4 ^2n 4 1)2 

•’■ [ ( n + J ) ' 2 ( 2n + 1) ] 2 = [n - \ ^4 1)3*. 
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c3ot£> 3 S$tf£xr i oo &?$aSbo 
(n + 1) - £ (2n X 1) « n - -h ( 2n + 1) 
.\ n « n + 1 
s)<5 estftfSp^o S’ a*? esoc$ &$ry 
sa sy 8Xi : 


^^SSxr-OoSx.co &&§*S$tfo€r* eSAJS SlPtfspeb & esjSotfiy^oSb 

S’tfcso, 

&C3*S^d'es§ : 25 c3xiS’£_ 1s£eo 5 s5r»|j£'&iS 0 & 

25 Sj^cp&r®. jj5d roospgl 3o<& s5tfs5xr>oSSao3 &c5j*cxo. &»£<5 
#?$?So83 i Ao&, Seers’ 53 exoea ?Sogj £’©&&*. £» sSQfcSS* 

£>a &s<3 to§^spe ssasc^gO. 

II. (a) £T* S$tfc5xr*©&>ex> 

(4_6 )= n . ( 8_6) 

69c) eDX)SS^^SSxr>ej°ft)^ ASSc&rAotP®, 

<»S$jdfc> — 2 _ _2 

55^ ESSFKD £&o£. 6,0°?! II b^J S>S$. d&ofi* Spct* 

SSa'iSxr'oSSxieo 

(a + 1) - * (2n + 1) - - [ n - * (2n + 1) ] 

e$£> &&§*53*0. 

esS$^& n — n sSj^^o 3&oa, 

HI- iS^SPj j_^o 


H- s 


4x — 40 


a) _JL_^5 * 

' x-7 13~x 

rShiS'a'E^^ ^i^s'aocr© w&g* 

x_j.5(x.J7) 4x~40 
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4x _ 40 4x-40 

TT7 " IsCT 

& Sa&oS'tfeaoe* ’Sodfc 3 &«p “eS5^»e»” S'&S’, 

SS*tf&\ia> Scpo* esca^ocr’O. 

;,7-x s 13-x 
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sjfl £3s?a»5®^? &Q ejcfioS 1 

(b) 15x + 12 = 6x T 30 

f^lbOsTtfcS dirc5^£5f$D§^, 

.\ 15x _ 30 « 6x « 12 
*f 5(3x _ 6) 2(3x - 6) 

3o& 3 $&e* (3.x — 6)3 
5 = 2 

|br$ cSs5jj»o*^o £&oS. S)0&£* tftfy 

(c) A + B s C 

«$3 rS&S'tfESO &0<S. flJO&a 1 

(A = 3; B s= 2 es& fe^skoeb 0 = 5 ssS&&oS.) 

& jslbtftfttod 1 3o*§$cr» (A+B) 3* riirt 
( A + B ) (A+B). C (A+B) 

.-. A» + AB _ AC = - AB _ B®+BC 
•'• A(A + B _ C) «, _ B(A 4. B _ C) 

Bo* S&c* (A + B _ C) 3 spA^ 

A = _ B 

3o« A + B = 0 3c? 3 + 2=0 

«a atftfWfo S’ O'? 6503)3 tfgy is+tfj 
B5? e» : 

**lr* a,**. 

25^ f^oaog e?otf e& ffifyr&g 3&. 
S3sr a»S&^ &3j3 «* & 3]& 

3 S56o*gexi mooor? 

Ill (a) a 4 x De»S 10 

^S' (4x - 40) a ?$o®g3 B*Aotf&*tf& ( 

IH (b) e* X a)£0aS 2 Sft&jf 

3* - 6 = o 
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^3x - 6^ ^3x - 6) 3 EFAotfcp&i. 

Ill (c) S* (A + B-C)«0 

& ^A-^-B_C) S) (A-J-B.JC) ci S3°floi$sfo*££&. 

IV. ^tfO&tjo^sT 8 iS&tF'fo.tfo 

log (-1) - X 

SSbStfsao fr^tf&Sboo*o. “er»tfdtf£)” 
log (~1)& 2 = 2 log - 2x 
8*a log ( - 1)8 * log (l) „ 0 
£&§■ 2x^0 

s*ft) sjfii Seao s*&5tp? &>6 ifSry ^^-dfeoA? 



wcxoo&cexofi. &0§ ScoSSod even’d (Sro^oco. tfSry 
drOd* 

V- es>£o& (j?6we?«r® SS&sPjptfo 



2>fl3 s£>er£er»tf e»&fr}3, 
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es&dyl 


log 2 


1+ X^T 

+ 

3 

-- X 0-69315 
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qfi ^T" Sr? esrSotftf^o ^C3°? 
es sp e» : 

[Isoefi (Infinite Series) s5 6o3 |S$3g$on* 

ejO 3ec&§*gbocp Seo Isktfo Ste gg)A;6 »£tfo «fi, 

VI. 

o) $*<3 cOSSi^HPoPO |S^b£3*&t 

&s3o '* ? esS tfsSe* 

&eap$ &£&, fa$Q&, 

ABC s*3 &>£ |fi«S)s30 (44 ^ tf*j& 4 ) &&&ocro C 

sr^esp^g tf&aggotfiS o$&?, AB &sspS§ fS&a^otfri com 
Acpo. G aodSb^) ^odoiSbSbodaosj^c®. 

AC &A5 GD <33 eoerfafcp, BC SbfiS GF e$3 eoacUSp Ad*c. 
AG, BG to STews^cpo. ° 

$(0^£fo CGD, CGF e*3 ^D^ajSao^ 

^ls^2 (fto^esoSSe) 
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A3 - A 4 ^cS&§r*w*€»^ 

CG 

S’&S' CGD t CGF [&&a»©a ?S^?6c5j'f6sS»e». [Congruent) 
ti&Z DG=GF; CD^CF -(I) 

^cSbsr^ GDA, GFB i&j&K&aotS" 8 
/5- /6 [fe§*e3SS»eo) 

G e$$ So AB cSflg'^. &&&gsj)oi£;5 eo&<3$ 

AG « GB 

DG s GF [e3Qt$&&30<3 &&<$ 3$r°o.) 

GDA, GFB «5^ [$$&«•$» e» Stfg&Spa&ieo. 

DA^FB -(2) 

(X), (2) 

CD+DA^CF-j-FB 
& CA = CB 

g'&g’ ABC e?3<S coSjtS^EJ 0 ^ ^©s^s3o [Isosceles Triangle) 
sjO^fiT* tfSty 

£3 S3° e» : 



44 S5 fiS^eS?^^ 8 jjBS&esoiT 8 §^E30 C c&jsT^p r5oSo6^s>oC£t6 
3$ [CG), SSbeao A di&g'^r ?C&$gEpotf& ©o®3$ [EG), |8&ao 
ABC &*$o G ®o<5o &SbS$^&on* s5"&^Aro. s*a SarS® G 
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| j&Skeao 3co£o 
(45 * ffTS*) 
£3 (Ofiieso c3x>S'^. 

S^jfo 

Circumscribed 
Circle) Sotf 

&04330&. 63©$ 

G r$3Gv) A&rS 
GD es^ eo©(3if> 
*r & a o a CA 
Sfceao &£>?&% GF 


«3 eoa3® C B Jbtf C I B i &tf jfl 1 S$**oa. 

eifisStfa* Ccep$) efcjS'fc si ^rr CGD, CGF 
l&gbaSuco f6tf£c55&j»r6SS»^ tf&S' CD= CF — (1) 

s$il^ GDA, GFB |8&B&>e» &»CP (&£&&*&&& 
tf&if DA = FB -(2) 

e3<S^5tf£*o ,, ^ 


CB = CF+FB 
5*fc CA^CD-, DA 
(e$o$s*& CD -j- DA 3*&.) 

CA, CB 03 tf&ftfo a*&. 

S’&S' CAB es^S c\>&£ggJ*Sfo jjB&ej o s*<&. 

* * * 


31. BSj-e "fieoJ^o 


S£^ r 03«o'& r?tp £cftsS&2^d3a a,£ &© ©S^o S5&^ wd&*£ 
c$o3*Sion* s?ofi3§ SQfl S5&^o6. “S>S5Cb ^sj»S>o^«) <ss sSx$>i&> Sexi^od. 
s?^?3*^ (SS^o “ISsSOb l^f^SbrD, ^oSs 8^oo 3fto£*, 

Btc wd£pafr> 'uip^i^iSb. 

“dS&^-eo '•igrSSSk^ 8 433 c3*^I &»2>& < P»fSa” 

t»o& Air^SS'on*. 

“cU33 ss<0 && bo'So)?^?'’ 
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“es<6\{£> fS6 rr» e°&£T* sSp&peon'’ && 

<°o (\ w. n ej 

S5j*tfc£_S5t3^ 69&P£0»§ S$fryS s$a^G»/’ 

esoDORP cSs^o^ a,gT B ^ r ^^ r es&^caa ^g* ^&oS* 

SSStfor? esfifl Beo&&F3^&> 5J*^J3»tS^, ?36aL?S o5$^o#& 

Sbo &&r>n° 3fi»$£>cS^ SfipSbi&SP^i^ 

&8gb SSO^JS essFEeejci B sb S'cf, &6 M&odpST 8 

ifrtPQ. 

o 

l a L s* a 

£s [5oS ®^Soo& tSj»A^8oi&Sa.' 

26 19 49 

( a ) th* 1 ( b ) -or- ( c ) TS- ( d ) 


16 

~ 64 “ 


A&S <3 2bo jjp&JS aspexj sjA: 

ygoAtfg &&£ 6 fc Sotf&fcj. 6 fo r^a, 

20 2 

~gg~ = -g- ®» U=”ftoa. 

ejtJ 0 ?^ SoA©?6 Scrcp c&*l < ^Qo&o8. 

10 1 

“ 05 " “ 5 " 

40 4 

=* __. 

10 1 

“5T “ T 

SS'^,65 ^o^Cb £e fssmxso B T§> ftSivi^Cib: B_lfc g’o* &6? 

2 a L a* A 

a* ba 

= ? 

a — b 


D3 37> 8J0 : 

estf ASS a 2 a Sotf&? 5 ^ a “ 2 >g aWSotTa es& | 3 *fcofi. 

wej'A b 2 a b "a>fi srfloO b ss& [a*&ofi. 
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Aifs asSa So s&sj, asSS + «a 


U?S)o6. 


as b* 


+ ^ 


a — *b 

e>£i «s«S^6b 3 "& £0° &fi? 

3 a L af A 

L±i!U 

es sp eu : 

Ib^A 22 2 lb §" $& (1 -|_ x) 

3 JZZ7j 

[jp&ofii 

■& %3f5-\Co SiTCP B *2) 3* CP? 

fj ♦-* 

4 * 

£9 (jofi tfh)S'tf , ea&5o& 

x — 2 3 x — 1 

; &Gc& 


y — I ~ 5 


J — 2 


= 1 


63 aP KO : 

fts £>© BotfsS ^Stfeso £*£§ £*&otr* BastfiS SSbS’^ESP^ 
SSr»jj£j^b A-SScSb^AoD, x, yo SeoJ 5 ©& ■& Stfor? b*$o&odi: 

x_ 2 3 

y — 1 ~ T 

* 23 

__ . __ 

y 1 5 


tf&tf 


X + 5 
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JL = 

y 

S'&S' x « 5 
y = 6 


2+3 

1+5 


5 

T 


ssfSca 3S+0* qS^iS &2toStfE5r®e:<&p £o& £p$oQ 

£Sar°tfo&; x, y o£o ^6n° XjigSSo: 

A — • 

^rS^T 3 ift £o*? 


5 s L ^a 


PO^OQ, &a d& 


OR 


OQ 


srt&arr 


OCT ~"QS~~ 

P, 0, R, Q t S £>o£o4ex> ro_6oS;©A^a). 

PR PS 
W = QS 

w 2)o fCSsSac^grSa fo^dfr^on* -& jSofi Morv ^p£ou)ofi: 

PR° 


es£> sxde 3»^) t3dft>SSi>. 


m 


ss3 £>?5^o0* AtfSb a.S' R &o<3. sSod &£Rdod. 


^8 B0&0&& 'PdSjdftrp -— Stortbeatsbofi. 

* Q 

PS 


$JS^o€f* 1b ss* [Sot? 6^ S e;& S’giSj^ 


__ £orbex>&o&» 

Q 




P 

TT 

PR 

RQ 


P 

ir 

PS 
" QS 


6 SS 

eso’cli 25. 9^ oSj'iv^^Sot^^D? 
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& a* ea : 

23 3 jSwS 5 &>b& 15‘fcofi. w»tf 9 3 

ftlOu) &?6^ 2 10 JiSjs ^-.(0 jjU°ft)OlS « 

25.9^2592 


sa^Cb 13 eb 5 >cp? 

23, 48, I6- n 


16«; 4-an 


&*4^6oi£;$j>. 


a sp eo : 

23. 48. 16-” (2_f_ 4 _|_ 16) (3+8-i>) 

16*. 4-3“ ^16-J_4j'(3-3 n ) 

22(11-”) 

= 20(3-2”) 

22(H-“) 

= 20-“ 

= 22(H-“) .20“ 

= (22.20)(H- n +“) 

= 211 

6s esJ4\§' g'B'il 

<0 q 

8 £ 

|§ofi f5h)S'tfea&a&) 

(5-3x) (7_2x) = (lL6x) (3-x) 
5-3x + 7 - 2x * 11 _ 6z + 3 _ 
12 _ 5x _ 14 _ 7x 
2x s 2 
x . 2 

4% es^5" c5Srt»$ &od S' O’? 


x 


95 


9 3 

& ^§06 ^>$o££>S&. 

x 2 ^ (x -|_ 4)2 e (x 4 . 36)3 

. xS ^ x 2 42 ^ x 2 _j_ 362 

* x* _|_. X? ^ 16 = x3 .j. 3 X 62 

/. x 2 _|_ x 2 16 = x 2 „|_ 336 

. X* + x2 _ X« „ 336 _ 16 

V X* « 320 
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•& es^S" po6rs°^ &o& 

rJ n 

si&^S 12 [S$^©£* 9 c$6ab& espcaco [3®^$ 

83 Sjo &oeatf&&S^&r t &o^) eSa BS^-.e» clfcrS £$£>& &»& 89 #0[& 
<s®S$ s *6^ci)j*&, 

32* ttoo^sSj 1 

flS&tfo a£)aoa*&& sseo^ fTOdSl 2)^3 SFff'ofl. ® # $o£ 
2)otfVoo Spct® estfSaS^ottofl. 2}otfs*oo r$ao&* 

5>ge§*S$c ^©SSfioSS^eSh^ 83 tfo&£©$o L tfeo& S®k 

eS 1 *#*© fi. « M& &ao*$ estf^o «3tf& £a®ao$?& 
E3&OCP&. fijo&jf 6 2)fi* <sjS&o 3&^. 3oda$ £Sco;0 &02)oD, &6 
fccDKPJSp jj^coao^tfa. 

"&rf&©sj»& S&&3 <3® 2>t>daa<5* Bo&sSo&eaa f? &&P&AI, 
o o 

&& iSo& F? 5?tfgS uOB®$. «stf£l© SSotSb S? 

Scpdo6§, &f&S$o&«xi ^ B®tfgSa® 3oa*0." 

g& aSA& JPSOSs’o'i ejtbocdo tf£>o3*d&®&, &0* i3o& 

Q 

3©ea§ s?tf§ £&aSa©o;Sa (&$&oOo& : kg’ ea&Sta, k£ 

53os ?&*&*. 

o 

sjS$j& $>o 3d&»gt>? eahaocpfia jspfctf £©a£* &S© £>gea 
^$3 2)o 3du?gB® 3©aS$&. es S6»^d§ 3j>daa& 2) £$or? Saotftfo 
< 3 *§d&o ? 


fc&otaoS* S»fc, tffS 

S)0D^ ijS^fioC'JS g*0tfSb i^/lssort 6 £>oS3S»ev sic&tfo ^tfgTL 
&6 w&O §*<&&!, 5*^4 2:1 S)S^JD5*&*, Sp&QI 0*^4 
1:3 JD4^ ®8*fo £ 00 * 0 $ w s3&>oor*& ftsO&tKjn 6 £$^0$. 

6 3 1 "* 

a 3 ;$o& 3 £o&> e'tf$4, - — £ 

° 10 10 J 10 

Scp^odl SooS)^, fts5& §*&<§ ^Sv^J&a 4 £30u><3i& 4&$)dboS. ea 

83^00*6 8)35 ^oeb gepil *uta'fl3H 

0^2d?S ibeosp&r* &&&£ &>3 &,&£ &o£. 
a,^ ©S>833^ o5 ifoodk 3>?6 55 Jb&* f$d\0 lb£> 

&r'd£££o&. c3oi!£& ^dk!^, ^So^dSsS s5o& &K$S$ 

JTdfoi^- Bocro*) £03 [o^dfo. &i$& tirftf «5jb esotp 

& , rist3‘U) 17 / < b|0" u exi &■!#■&>, «3 Sexi^ S3Gt&&ol& , 

„ 1 ^ ° 

^6t 3 8 _ ri^eo. 

2- 

BodfoS ^PdSbS^ 5 -. — /Sj^cpco. 

8 - 

&d£i$ S'dfogi- 1 fty 703. 

^ 9 L 

c5^cco sO, fytfofl* sHo& pn*o& «Soc&g*o$tfo Der» 

sHfy& SOc&iSdfc. &cr*d& flfyo’-Orfr SSa^oSotf S$d5, 59 
©ypo& ^od&^S, ^ 507 ^ s$odfc!^wd£o SSpCPOe^tfo tf&ftJotfS', 

^83^03 3sn»&. §oc7 Sbo* ;kpi£>. tk 8Ss^S)3 Sptfo tftfebtfg' 

49 &ed1bd$i\)i3 cSosS 1 ofiTlCb, 

O 

<s &*6l3<£ &tfon* ds^Ooo*^. <s>o^€T* Sb&^o* tf^g) 
&«Sj» &\ 6 o£)oa. sp& '^y £ 8 ^?$ sSo^rgfiSft) <$ 17 rib^po 
S*&* 3» &o 18 ftjO'ojSr es XexifiT 8 tfoc^dfc. 

lbd£§ nj &>§ ( > r IS a 4 ?$Ko 9 /Kb^cpeo 3 $s* o g». BoS^^dfcg^. 
I 8 er 3£o& 6 rf>j 3 *eu Sb^ods. & 7 <S*r&§£_ 18a 4 9 J$ s 5 otSb 

2 ^ojjpco Scp^cod. 

$ 0 ^ a»3f dbj£o &fi8)o6. 4s$ «s &4dl3dJ ^3^ S$otf 

SV*ge8. duto*^ es*& &&&£) «5cS5b?$ ajo43§ 3?^c&*d&. 

65 55^5 S’dfc&oa 4 [Jj&S7(Sg CPS5o^ £7hJ^^ 57dP S'* f$ 
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on ^ Sia^o) SScn&^&^ksS 

Stftf tffc^osod. "Jr? ^sio Ssht ^e5b; ac&?6 ftjtfo 

^scikJS tfA<3 &o&! 

n 

^ i£p&;6 sptfoep sSasSo^-oSlo^ ‘3$6g SiSB&s^tib. 

esaa3, £g>e* (sj-fe^cra^^ es &a$Co rdo&oS spdjtea 
»Won* &&J>a»$fa*, es w^^Ko &o£ SS^oS 4 3^ 

A©a»? 


E3 ST* SCO : 

a.^i rS^r»cs°Sjo. *s Sg> jspfttf sS&'SbdS 3^.e» 
fSQn»tp^I $tS&£!g «aS>^oB u &)©©& «SoD «$«£&, sp^sk 

cp^oferi BPiTexi 

X 1 1 17 

T+T + T-F^°“ 

17 

esoti -—2$ s$o&& &©©& g>fts!Q , ^&. 


'IqAO^— J5 «$o& a)o Sdtfpc*^ 32^<3&. *9 &5rt>fio 

§T° <&&©&* <s^o?T 25£^?6 'stfg&no&i &*d3 es ft€f* 

2$ 2$q&S tS&p.So es^oS, ^ojjS &e»0* [spc&tfo 

&tf£)ifr fi ai>?S gv?^ «3 &oi*b& ^dfc&Qp Jootft§b<tf^&. ©A JT tfr? 
^odf 8 sSO^d s°&. 

8$ tf£e& tf&PSfclvb 17 A)(DPOSo 8D&OD 19 f^tPOS 1 5j*CP 

1 1 1 


driSpotf&ft^i sSodSaS^e&S 55*r?co 


$2yydfc gpcr 


SSoQT® 20 rt>{0*©& tii SS»^6 §P&Sbo &* 

10, 5, 4 s$k£ox>. <atftfoir 3&}<6 £oA0ft*&ofi. 


19 

aj6£tf0* m»7? 2$ 2$o& «s& Sir 6 , SoxSf 4 i spSj &o&* 

20 - L » L 

SbAO^ow^ 2$ 2>o&& «>5)&i3d&g£* 322n^6. 


U?J 
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gtoc&od 23 rt>[CP©0* r> &2pot$S$tfty 

111 23 

g^dfci&ap- — », - — , — - sweo ^ot6^5^0? &s &eo^ s5 

2 3 8 ° 24 

sSo<&& S$r*[j£& X>ot3°©& &o<3. ^553 1 &>£ «tf<iors* <36^, 

2>»K>S4 12, 8, 3 /Sb^cpco eSot^oS&ry 

sjtosbotS Q(j£sb;3 ftjoSSs^oSb ;3asJ*c&i fSo$>g©o gos* 
tW^c&3r» 3&£oA £pcpc, 

* * * 

33. tfotfooo 

~0 

&^exiS* XQ^htio ©Sp&fe i^pe^o 

te^tfb, krfifc, fccr*c6, <3SfoS^£&tfc&, /^©rotf &?S^ 

tracer? ^©^oxoS <s& ^^>Cb Sptfo 3a&R5^&. 

•&<©£* S5^j &i!»gg>;6 < 30*0 <s "lido aKSefo ’3>dao§*s5cp»§ 

tfoto-a&fcfcspjo. A|pC& &* o&S sraiig, 5 p 3^ rttfio&rtras 

&eo3 cS &ptfo ^rSj3®ot3°ab. 

*— n 

“BAG <»3 $ofi$iWo rt>&o&S*o& era. B &<sr»3r&, 
«3 ^pfiodSl A «£«&><& 3K&I, G fi*Q§^otfI 

&&.' 

a?3 aSA $tf3 -cooSS^cpco s*3j&Jofi. F 3 °Sb tfoasotfo 

^o» iwTOgp^oaioa. oasa-sa Soafe «&.-& & eax>& 

o*fl^o"3jg> fu&Sb SS^cxo. 

6jiaj6od3 JTotfAbifca, ffvToti fo&e» 

eoo>&*7) Jfcsrtfe Aofcp&. ^ eoSS^o §& 

£SvS£p©& epcr* ^)^c^f5orr> fta&oCj&ifeiSry 
& 9* S^* Acys^c'es; 

wartfofi^ eifcg fSaacrcSS^a^ &g e |tftf&©d3 
(So- SgSr-oiS) egj 3iS tStSKi Shears* SDsSt!Sos£sb. 

y&B-to. a dMebo& O.B.A-F.G.K.M.R.N.S 
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esa sScbsSn* n&tx S> 8 » * s«^o ^toS 4 

cr°£)§ ^c£p£a^&&sy^6. 

Ob Be A Fine Girl Kiss Me Right Now Smack. 

l&s&Q &o»&oi& &£|jr>e 

JSdb&v 1 sS^aa. d&sSSbSSS^^ & spS®^ ^6£)&®db. 
fijoS^S' & cp &r* es : 

s°o?F^oi§"^ spot® So a)ex> 25 o& cSptDoiftr&S BoUeSb 
eoribecn 0 tfo^o& 4* ^oiS jS&tffir® &Sja 3 p/\o^ rSojjfcpc&o &o< 3 : 
Black - 0 
Brown - 1 
Red - 2 
Orange - 3 
Yellow - 4 
Green - 5 
Blue . 6 
Violet - 7 
Gray - 8 
White - 9 

4$ £&4s°& tfofbe&p, spfiS S)eo2fe&p tf:&cC£§ r *cr>ft§ &.4 
sps*g$^ 4 c 4 p & 3rtSe>. 

Black Boys Roll Only Young Girls But Violet Goes 
Willingly. 

d 6 aS 5 o 43 tf’eS’otf ti&vo wo^o^Spop < 92 $? 5 tf&. &*®4 
tfl$4v*fr> C )o6 i 0 , TT <*&&£>& 4&& SP&&* &o 6 p&. &43 
Z)tx>£o& rtebo&i^tfo tw ^§ 0 . »a 

n»fo, & £s°eo Stfgtfo t?«J> se^ofi, esolo^i 

s 5 eb^€T* ft&o&Sb <3 £>3 ra* cS^otfK£A 3 ep?oo too £>£&*? 
^COfuf^rv) es^tpogb r«k |j3^£&3a^ q)O3o5c0 
ta &p&eo tfd 3 p& 3 &, rt>&o&§^tfo- o°ep &o£o. 

&&g*i$2b ^CiJ6 S5tf&3 s^tf 
£e]ort)8& fS0}3 cpSa fcsSag, ajos* w&Sfya 


m 


es&tp©} 

j oP<3 

©03^03 

j sp< 23£ ria&oCb^ap&S 

| ?}&r»^_€» 


a.^es 

j ejfi 3»tf&SStfo.‘B*Sd3’0* ‘S’ 

1 &o6 ST^Sf ‘£* S$o*&§ rf>& 

i A -« 

^-tf-83-Ccp-| 

c3o& 

1 sjfi "SoST 8 S$tfo 

I n 


&p6o 

1 sa (SB'S 4 steo 

1 


sr’cort) 

8)6 &tfo 

A 


63 2& 

8)6 ©<3* £>8o. sj'o^i «$oeh 5. 
s^o^dir 8 ‘2$* aofi ^c&g’ 
eifi *^* s5o»a3 .^>ao 

A — • 

c& - 

efia 

h d& tf* £T® ‘w&’ 

rSr&tfo 

© - & 

&& ( 

‘eS’2 cStfgt&i^’JSo ‘5>efo^* 

4 o.s5‘eo £>&§ *>&. 

»-Ji-S | 

.a»a>a j 

‘asg’0* ‘£’ &o<3 

& - £3 - £ 


‘Si* Ao6 
We 4 '& &o6. 

•S* - - j£ 

& s a 

‘Sforg^’ ^ 0 ^ cSj^. 
siodfca* ‘Sfc.tf ’to 4^030. 


*${&}£>& o)co«6aD <&£). 

Mo©*©^ £$&£. «ol£> S', a®, g, So, Scp £ <aj(tf 

o»i0 £eoS$ 

dHS^tfrag : “tftfsg e>3&*& &&go 0 c*o. 

aio^^© es^cpo^ statfn* Dcustojk 862815573 s$& 0 fi. 

* 6<6 **>*& ^°g° »«*« vJ(cpo^oe* *tf<g 

oSvSs^cS^ &Q i Sfctfesco sja^cSi. 

(1) IT-3, 141 592 6535 
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“la” S5tf£p 

^sps^. SspSS 4i tfff* q^eKfco e?3o&o. S^SSapear? 23<3 ti'&'o# 

djspel&S ASSaJpAotfsSofcl wsfoatfo &o<£&, &^>S$gS53*tfo0* 3aotf«3 

tfaptfad'?^ o*co. £0 sStfroefc ooBo&p S$&?5n> ^Cooe^^tpSS 
® — « 

“*& 2 CPS* |j>£PU*tfo £ jlla" 

es$ ^&ot^i§bo “fet^o). «2atfd3 esoB i$tfzs*&, tir*o# 

ao&$ 0££tf|k?S&y& sjo&e*& && 

CPO& 8a&03 SPfiS teoSoa £&rSrV» (JF&^SP©. 

(2V ‘la’ sp&a&3 ‘9- ’ 

e = 2,718281828... 

S}<S &*IF (S^oO^CO S©3. 

‘•&8©s*4tfslS'o’ 

ts3 &r*4o& ft>dao&Sbo‘& 2,718281 s5tfSip r<a&otoo6, ©doa 
tftfsp# 828 ©3 ©oBoa ^^tpsS^JJo ri&$o3 

6odpiJo. esj<5 rta&oifc&ocb S'^<3 tiro# jjK3*oS5tfSp [jFtibaSStfc^. 

(3) ga<so2 §£*S)odoik 1,609. 

s*6 &d& ©S5;$tf&a3a 3o$g. “rttftf3a” ©3 speaarta 
©£o*o &oi&§' fi S$t& t y Ktftfo &*2faa0* &odoaoi3. s^sSaci 

£p&n* &ofcaoS. SiP’&rtal S*e>£ 3a$p, Sfi^&afiatfp&p. ‘ritfif3a* 

n - * — co a 

es^ &p&>& S’oSacp&S 8$ Ska^ei|bl5 0*6. & a*Q 

<^otf So£e»3a3 ©o& 5?A“ rta&odoaoiS. 

(4) V 2= 1,414213. 

“rr 3 § 0 & a K o” 

SSa&peS^^ rpB ©s*tfo£* cySSotf Bo& ^eo^ea 

es^^^Sbotof^dbafe <a*£potS>&o1h 3s tSgtfrs 9 <*bv6Sb 
S$&od* 

(5) tf£rd5b& ficpo&o” ©3fi 

EptfeatfaSSr* Aroftaooa. && SaaSS 6.019 y^ 10^3. 

“^Sfrv^S 1 c&Kfi'^oa* S^daa” ©3 5y,s *^ ( ^ 

$o&d* “^SSfYjS*’ 1 ©3& jSoboq*^ 3©d&3d&ar*&3iTE) £b ©X 
cpc S o DoaSaea 3$. 

cJ5oi(^3o^6 019 
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„ 23 

“S*” ©to &*©&oa. 

“5^" ©to toabo^^- easea&piPQS 6 ^ ?ir*£)f6oo£». 

^ 6 ) iholT ftcpo^o ss 6.62 y 10 .^ 

“^ol* (pcp^S* 3© 3 " 

CO ® 

$ S>oF ©to ^OBDOt? 0 ^ (&P©r&Oi3. 
cpctbp ~ 6.62 
5 l ~eSS&ata££- sxoea&'SPoS'o. 

3©^ -, 27 

£e toon 6 SStotjoptf) a psp<*J* e^C5b£5b 5 p&&;3 

c$o»ge& toon 6 ©^o 6 ©©^ Sir 6 8 ^ J&toon 6 dtoot£>§‘*S$t£> t y 
4% ftoo& &S* AS5 cSp<^o &r>a' & 08 . ws^SfaPfSo 

— • u 

u'&33°££i ©S$j&p ©£5j&p ea©^?S ©to to$g©& ftootSb 

&& ©to^o^o#* sS&cSr? 3S$^tfo e*4 ^Sd5brp ItoS^too 4&. 
©to&ex 4& bK&j&ti tytiestf J# 8 4s £$$ a)^5p^Cb s^eS^eo! 
toc*5 &$& ©SFgto uctootospCo £e ftCo©#* 

3*6 ©oBe&> r&toorp ^b^otSjS^SS^l &,3* ^-4 fr.&Q 

Boto ©oB© £T2$ji;6 sjsp^oS) !0d&&o BifiaS*. ejfr^rS Bo& 
©oBorfo 6 &S* &,£ sSpdo^S SSpB^ fo&ot&r 8 . © sSpioeo Bodfc ©X 
D’oSrPh), ©otfS'tf^ 'toSrpfo ©os &otfS$£ky sJtodS Bo& 
©^o 6 o'l ©eo£ ©spg©* 

*a-5$tf»a : 97 — 58 — 21 — 62 — 46 — 91 17 -13- 

—91 — 18 ©3 ©o3ex> ejo^fia ©r&sbocpo. 

“<60 . Sipep©^ . Mg* . cto . tfd&go . Sbo f\$ - spcoSS. 

Kds>?6 - , Sb^pcoa ” ©JO SSpfioeorp sPSPgcor? ^cCcpCo 

^cCbsS^. sps^oSb ©tfo fcotftotoo to. /too&§totr>a§ ^©on 6 
aroe^EPejo. g'otfs'oos^&a ©spgto ^ Jipibeo toor? &^ 8 ^o». 
^cJ3b©^o© d$ptfo<3. 

* 4 * 

34. $epjj® to & stoo ? 

©!?£>^&oo F^toeson 6 ^^§beo ©fifiji $6 & sptfo 
©q»qB* 3~&^ to& st>&? M g’oq©^ 3"^ ^S&o^&p 


103 


Ikktti&QkP ■& Sjo) C-0' t > <$$ tf QTV 

S’^rjoO^oj^I «sS5cj*r)§ s$<5 &~$Z\or? |y & d€>Ao3 j5&rSg&r*|j£o epfik. 

esSA'S 34 £) c^^J'off 8 SH)^ Sjtfdbeo crej 6 ^ ^EPdo# 4 

&^ox. o7>dS e^d3£*&» &a$g2&?6 34<o sfcpco . 

&oi5xoS. rSoS53^do a£&6 adS^A & sj°do yaxoS* 

&“^08Jdi> 31 dpcr> «s3 zrtfo <y^&o&. &S* d&o^do &pb* 
&ad>. 1.1.1961 ssA^do, 1 . 1 . 1962 1.1. 1963 

&oAdspdo, 1 . 1 . 1964 extfsr’do de S^orT’ s&Sfi e-dgf 8 34 
^cy°(S§ “s^do” £TS$j?$ «MsSb ad>A>3bo<3. <s$3 

?6oS5d^do Ads^d escoo3 SbAg©' 8 a,d 53* do £s<30 ddhspS spcpcOS 
Aoda 3&o&. ^CT*Spdra§ i 1.1.1964 axds°do <y>ox3 1-1-1965 
So^ds^do y^dboft. 

q&oS$o£3 Tod Ai&Oe^ Sjsj 8 ^ 34 & sxdo <30x08* 3"S^ 
sSddbeo Afs^ox. s^S, 3£)S$3>&> tftS^ci S$8d 
3&1 ?54j So^ESlgifS^rSp, d« SS88£f* ^^2?^ 34e>33 , >G'eO £& 

Ab&oi&S* ^d^-d^db. d*S$ 6& &£>cqpAou) S 34 etfi^ 

?S3 - es8 £) spdsboS* &,d^- $£oS$o£* iSMft Abe£o& 3S5^2$i&^. 

de S$dS£i ^SbaSpAoS) SSxodd && qdsSc^g do’goS* & 
34 $©^*3* 63& £> 37 s do yCCDOS* SS^tfo ^g^A* £>e$6£p>i&. dd57>d 
stdd dermxS" 6 34 &s>ox3 &£o Bc&^tSJ* 

&o*S$»de3§ ; 1997 95A& 15 55 34 ^ejS^fiS do&§ r^dojj^o 
550^ 50 £)S£g £> spdo esoxoS* dr*o»o s?<5 t3ex&f®crE}§ 

•de |_SoA fS’eertb ?SoapgQT» Scpct*©. 

(1) ?boSbd^d tfosogS* 3© S3o8© ^$3©, 

SoA©^ ©S$6 Bo£& tao'B© ?$o$g 1997 S5 ?$oS5d^a'©£ 

<3ox6 97 es3 ?Soapgj 

^2) dfi do£d^do cCSogog®^ ^coAsb S$odb ("$£06* S^?5§ S$©3&) 

^cpSpAes! 97 jl 4 bs 24. 

(S') 4s< 3A?5 3© c3xd^ r £ex«3. 


104 


a&58 &o& 12 3©o&* SStfgitf ^S^KSgSa 

S)e»s5co &sr^o». M& 6 hb ^•'fS'€T B i&*&otj ,) &. 

<x « 


es^sSS 

= 

0 

es^S 

= 6 

S>[e>SS8 

_. 

3 

saKci) 

« 

„ 2 

&>e^ 

s= 

3 

’Si'aioa a cb 
o 

= 5 


as 

6 

85^8)6 

o 

= 0 

a 

22 

1 1 

^oeaCb 

as 3 

B"& 

22 

4 

oeciCSo 

= 0 


pS^So^Sg©^ 65© S6 l 0 ^ig^arS &6 5$0‘3©t& Satf© 

3e»?J*ck.) 

& &3£e* CSr*1> &£Sb s*£e&?5 es/ft» 3e>§ ©e»S$ 2 

^ — • tt 

3ex>&o&. 

(4) aAfl* 4&. 

a^oe 4 e»<s 15 

gSajifo £e f^eartb cSo^ol^r* &^cp©. 

97 tfofipg 

24 *0**3* fSo^tf 8 speofi^oife 
2 <3e SteoSS 
15 U 
138 3» *o 

3»€p£>^ 7u io* ‘l&o ©afoeo^boS* Sea&S^sa*©, 

& 1^0 

0 woa3 - ssfloptfo 

1 WQB# - &*&S3*tfo 

2 ea»?$ — &otf*'3J»tfo 

3 «O03# - fi05*S3**O 

4 wcood - 

5 w COD <3 -. «D^53**0 

6 65CCO<3 — y©33»*0 

«S)r6 Ao'S^i^ea^T* 138 S 7 * syA^ 5 "§<2io Sto^sodboA, 
15.8-1997 & &$sptfQ vtfa&Q&l 


10! 


3d&SSt&$tfo» Zoo «*u&oi5b§*S$tfo. 

tbti &$p $&rr} n»&§*£o ^2>6S S$tfG& sj*& 

^©o&otfSjifry a*&&>5w $'<$ & jftoii 


(°) 

(*) 

i 2 ) 

( 3 ) 


( 4 ) 

( 5 ) 

( 6 ) 


W S~§*aifc 
“&3 a.tf’fl* 


(«Ol5 8* £6, «5 ^o6o 3 5&rS^ 

(3a a,£iS*36 (SS^otf |V*«btibo 

•$CTjdr6o^ 

SteoJS ^otfb) 

^oeb Sj^oqSQ, ;5sSoatf>a 

acoo5e» &ar&. S5 xpSo< 3§ ^©Sb &i 

ScoSS dr^fi bfiSS Sfr*[J$<&. lin* 
69 ScoSS &T*&) 

^690 "ft H”& I>tO^ S3*ex)i^) 

^woeb ^lsocCb,d“S>ooC5be SeoSS eofibj 
a«3, £)(Jd 6* S3o© £>ex>S$ et£>^ 
$o£$&^ &o83tfd £b&8*^ SiS^o’eycp e>;5©o£otft5c£ry 
£j*eofiii Ibtf fSo«ige& sS)J6^)^^ Scptftf&j*, <$ 3x?pSh 73 

SPAotftf&p S^o ®&2)1b &S* S$£) ac&^db^, 73 

EFfloO, S’e»S3)^ S^tS^. && Ao*SS»tfesff* 972) 73 

EPfi^j 6 2bi*oex:&o&. ■& 62) 24 § £©&3 30, s&lj 3O<0 


w °*s^§" 

“&2$p& S&p&” 


“e«Ks^e»^” 

d&” 

“e3”3| kcS - eflCb” 


73 $?*A^ 2 Sbfoua&oa. 

2 + 2+ 15=19. 5&S) 73 e»JV§ 5 Isjo &rt>e»&oA. 

SSiW /«>&* frod. fc>& SoStf^otf* e3?5sSQ 1 S5 

36&0&, 5)^6 29 tfe 2) woos^ sj^, J?5 32^f$ 

kfcoAj «ollo 3»^o€T* &o£) ft.S’fl &&3dSpg©. 

Ac?frtf»S : 112.1984 3$ 35 2) srf o? 


84 So**;}# ?$o®g 

21 cSo^gtf* c3*C0fi*o$O& 

3 3<0 ©COS) 

13 35 
121 5 3o 

. l (a&S3 1! 2>jas$a 29& 35 s'&s') 

120 

62)2) 73 irtvft Ifio 1 a>rt«*oa. 


106 


20 2$ tfVspSS &■[#«& JStfy&oa. 

StoA©?S ^er > s3«o'§^ “$'® D & SexSS" Spcp §"©25s5©& dodoioQ. 

o •— o 

jj5s5otf&o$&F &S5dfcrKo^ A?S^ l§©c<£eb” 

U$s*tfo 400 3 ©"f^on* w , f\oi$s>&& 1700, 1800, 1900 sSotS 
?f a 1 80 cSosStf^CPco &S& cSoS$2^cp , e» s*d5b 400 c5 RT^siorp 
SPAaSDoci 400, 800, 1200, 1500, 2000, 2400 s5o<£5 tf’s'ja 

O 

c5oSS^o»«» && f6oS5^a°ofe fo&o tSoS^spO. 
sp&S'g* AJu^ “Bs^SdSoS’ li©od£&" |jaS*tf o waotl iftp® f$o®ge» 
^oSSt^cparY 5 ^ XdrttSoSSejcIlD.# 

•& SPgrSoflT 1 “<3&-ST ) tfo" SS^CO 1^00 

S& ^©o&{£§ S5p[j£& £$ j5^a» rti&Oi&g^opS Jgptfgo 
&* n >&d&<5' HootfebS M&cofir 1 &?5^ fooCT* <$&o& spcpco 

& <3&fr. ©<g* 49$ /(^SiOO'S. 

$'ep , ©& £©oS$cx si^tf ej^F^^s, 


^ 0*830 - £>©0S5 

$"sre>o - £>©oS5 

$"0*830 - toS5 

24 . 0 

16. 0 

8 . 0 

£3 

i 

to 

15.2 

7 . 2 

22 . 2 

14 - 4 

6 . 4 

21 . 4 

13 - 0 

5 . 6 

20 . 6 

12 _ 0 

4 , 0 

19 . 2 

11. 2 

3. 2 

18 - 4 

10 . 4 

2 , 4 

17 - 6 

9.6 

1 . 6 

a*^ es 



* a^OcBaS" loo&Co &o£> jA/^ddfccsT "1ootf&§ £p{5tfo 
JDStf s'epoST 8 esQAoa. (y&eo & SSpfib^ 
2)o&& etfsSsSoft SS&^oS*, a°&§ ^o3oe^ cpcpoS'o eaOAoS* SodJSd 
^dS'oO^spCb fp ‘'"iootfCo Sftf” t£&5$S6tSry 


107 


14,9.1752 S5 36 6 sptfo? 

52 rSoSS^tf ?6oipg 

13 f3°exi/^s5o«5b 
5 3© 

14 36 

4 $"53°j»s& £>©o£> ^18 «5 
88 Soa^o. 

6&<3 7 5 spA]^ "Is^o 4 s5?&o<5. &&& es<5 rtbi&s? i tfo. 

•SjOdkeJ' 8 a»£ &o£. 36i3 ^cpS^tfeson* 

6&S*«StPr5S s^tfsao £>5}>{ool6 f ejotfo&Sr* w>oe£S>tfSa* w&©d<5* 
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e?tfo s*& 

<a 

37. ©ol^dT 8 L$j*cooe^go 


£0 L§Oi$ ?303p^ Zoti ^sSj’^n 6 &^o5r> t£p££o< 5. 

1 _[_ 2 _|- 6=5x4 _j_ 5 

1^23 + 6* =s 42_j_5S 

3atfd3 fS&^tfraofiT* £>0& £&&&. 

I.|_2..|_6^e3u*^ 4 _|- 5 — 9 

sps 3 Sa_^io’a) ^Sums of the squares) &*jr» ?$&• 

JSon^ & 0&&0 Q^£g 4&f>'1 

&C?S$*tfe3 t>C5*0. 

l_j-5_j»8-j-12 „ 2.J.3 j. 10 f 11 

12 + 53 + 8 *+ 12*-. 33 |_ 3* ^ 102 + 1 12 

13 „j_ 53 ^ 8V|. 1 2* = 2» .|. 32 ^ 102 + 113 

qodbtf* iStf&ao 3» 6'iuc5 s^Sooer 0 &^Sfo© 3» £fs&©> ^rcn 
„ o “' 

?3s$j»;5or?i3 dr^c®. 

^do) &,£&£, Bo^S) t Sn&Sfoex) 

oSooex) iso3i 4b jJsQiS t5c?C!^o 2 dj’^oA; 

I _j_ 4 _j_ 7 _|_ 8 _j_ 15 -^- 17 _j_ 18 = 2+3+5+12+13+ 
16 + 19 

l*i4*+7*+8» + 15a+17*+18>* 

2* + 32 + 52 4, 122 + 132 + 162 + 193 

13 + 43 + 73 + S3 + 153 + 173 + 183 , 

23 + 33 + 53+ 123 + 133 + Its _|_ 193 

II + 4* + 7 * + 83 + 154 + 173 + 1*4 = 

21 + 34 + 54+ 121+13* + 18*+ 191 
(iS) 4a [§o& Sosigeo 5 &■<$&)© Stifr- f5Sa*S &*8& 

fy^oco C&»tf ofli 

MP.8 
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1 + 4 + 7 _j_ 9 + 10 4 . 17 + 18 4 . 20 + 2 3 + 2 6 

^2+ 3+ 5 + 11 4 . 13 4 - 14 + 16+ 22-}- 24 4 . 25 
£9 £>tfor? ^ ^^SSaoSS^Scr s-spooeb 
sgtffisp £s c6sSp»? 5 ite3o3 &o®£Q& tf&§*£-cpa§ 

sSg^oofB^ooa. 

Sxjib^odjib -^e^Sofi jjFcpo. 

1+11=5+7 -(1) 

& Bo& esolo 13aa gjOj-12 
&&3 & 3o& esolo 3aa &o =12 
sjep [a*cS5otfo5'® &^d>h> eS&g’o*? 

& $b£{fao 3»tf<3«5ptfo0*S tf 6 S 3 ?&ofi S“k Boete, SSxp^SS, 
fir»e»AsS...,^^JSaoS H ' Saa£ft&, && 1 SS ^Sa^Aor 

*3oe^sS &ptfo c$82j<o& tfar # tfdfrifrSd6sStfQ. 

£b 2&3*i$o x ©JS^ rSo$g& ^&^&oo*o. 

x S)e»S$ 1, 2, 3, 4.,.. 5)3 ^ s*«5&^. 

1 & sSb£tfra»£^ &*a^, x &£a3^Ao$ & [So© Mors* jjpc^o. 

l-|-ll-j-(5-[-x) -[. (7 -(- x)=5 -j- 7 ^ (l_}-x)_|~(ll.f-x) 

£s cSba^tfraoST 8 x § 5) £)«3& sQ^a* cSdS^tSoofi, e*§'} r &j r 
ao&sss rtf ;&£tfao 5btf^tfa& ofi. 

dro t & > tfG8& ; x~l ^sSaSbocpo. eSrytfa &&>tftfe3Pc)^ s*ej* 

l+ll+(5+l)+ ( 7+l)=5+7+ ( l+l) + (ll+l) 
&f 1 + 6+8 + 11=2 + 5+7+12 _(2) 

«<. atfon* StfjiS 2 S ^iog'cTrao Boite 5rSo Stfsip SSo-sS 

tfo*^ ^£>A &ofiaao&. 

l*^6*.J-8*-|-ll* = 22^.52^.72^122 

2 25 fS&aS'tfra*^ ASJanrtoO, x5 £e»SS 5)3* e.S'tf 

«f&b» ? on ^ &r*tf£ &»tf 0 tfa^cfc r tf tfStotftf 

«■»,! «<*fi»<6SdfiSSeS>^. Ao'StaaS i = 2 es&j&otroT ®:5j«fo 


il5 


1 + 6 + 8 + ll + ( 2 * + 2 ) + (5 + 2) + (7 + 2) 

^ ^12 

=2 + 5 + 7+12+(l + 2) + (6 + 2) + 

(8 + 2 ) + (ll + 2) 

=2+5+7+ II4-34.8 + 10 + 13 

sod&ff* Sj)S i&ficSSaS Sr'O' Sos^oSa 

rascssb'^©. B0&3 £t)tp a, 7« <w^occ. Saa ra&> scabs 

rOO$g©c& {JFCPO. 

1-f 4+6-I-9+ 11+14=: 2 + 3 + 54.IO-I.I24-I3 (3) 
•£H> 3 06 cio!to^C^G30 1, 2, 3 c^tf 6 5$io 53 oSGSb'* !^253 > f6 
&"©A Ao&eoiS. eso^. 

12 _|_ 42 _|~ 63 + 1 12 + 142=22 4. 33 4- 52 _j- 03 + 12S + 132 

13 _j_ 43 ± 63 93 _|_ 113 + 143^ 23 + 33 4. 53 _j_ 103 + 

123 + 133 

«5 &j5c3j»AoC, x§ 5*3^ &8c3bS’ 3eoS$ 

IbSSsorPsI 4 £> sSp^oSStfSo 1 ’ SjSpJS #0*^,5^ jjStfS^oci 
i£ ?6^toS’^E3'^ &n*£ptfea§ x=5 «3&&oo*o 

l + 4+6+9 + ll + 14 + (2+5) + (3+5) + (5+5) 
+ (10+5) + (12+5) + (13+5) 
=2+3 + 5+ 10 + 12 + 13+ (l + 5)+(4+5) + 
'(6+5)+(9+5) + (4+5) + (14+5) 

&S£* &S3SS5J* iei&3 4.^“ SaSSr-Sorr *S^ foow^oSc 
S’g^ft, qe» jjj'cifiSiSir): 

1 + 4 + 7+8 + 15+17+18 

=2 + 3+5 + 12+13+16+19 _ (4) 

1, 2, 3, 4 & -tfSoefi 4 * SSyS ^6^00 *t 4£ 

Stores’ & 3»gSo Saris’* Ao»sWrari* (dc) ein^sb. 
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tt 1, 2, 3, 4, 5 &*•£&>© sStfsk* 33 p3 
3 & 0 &, 

&$§ *?£ekto. i5r*^sS»o?5L> Eiif+igpg+tSiT Ito&gboitf* 

38. 

gu-qJ 

«Cb & 3 *pe» S'OAk sK^ (Dicej 8* £« as6 3o» 

Q6A3 ^pet 8 e^ <3re& 

£r*&£ esoeb k&eS* (3£)c&$ sp^&^o) SsKb. 
3o3 (cube) tas^o^T* n*cb, §'3a ( £& , rp^ t S’^tftS'VT’S 

^$>3 «S»g+ qd. &&§ «CbSi»v*o3 Aoe^cEoft 5$ SS^3S+tf$<&. 

<a &3tf*e? (47 8*&l) 

1, 2, 3, 4, 5, 6 3o JDg©#* a3^ 
03^ £Tjfeo ^odj“Cxx). 6 ^TJjf 
fi»3^ &oSP&§ ta3tf£) iJoi®o£b3 
1 &otoo<3. 5 

SfogF’SS ©£>#£) 3oD«i>o&<l5 2 <*Tj£ 
ex>, 4 <JT tfeocS^ s&gj’&S a3#€) 
SS3o®ofoo3 3 (3^0) Ao&P'oa. 

690'fc ^&’3&;£ &0$J'O83O&) &o<3 

e* 8vo &*&$ 1 3&oa. 

1+6=7 

2+5=7 

3+4=7 

^POOTT Softs' fcJOl£) ejfi. <&&£) Ao^OOtJ !^obo3 iiS^Co. 
l3§ ((SS'tf'o 3 Sj>) 63^ 3o3«pobs 6*$V 3o©;’ &0$«3a3i3. 

£ai»3od3 stfCo 3Sg&a> 31 r?^ 

3£>£tf) & es& ^ep>. 36i+)oS* s&odb &,o& eir“cs*o. 

AoS'Sow ^U&.n 0 1)$+^ &»apQ&)S 

{OOSJgfiT 6 Wdi S&tf &<3 gj*& <&&?■? $"^ $&{&* 

fi.g'a kg'&n* §s s^CS f& &EP£ ^ojg 3^eo&» (90° 
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wStfon? d&p 2$©^$ ^ s£o$o &a£i 
gTtf© f$08>g& SoadSdS rSo?pg& S'eaS^fc* &*0*Oo. 

&* 3aa &o sSaao&rp Ss$& 31§ cfo&^fSo spik ^o* 

^ckdSsydfo s^S^fSa ©S^Srytfa 3»jfo 31S cyfijM ty&'j wk 3A 

£&o £8tfe8ot2*0. 
o 

£a wiaff 1 |j5& Bod£a oSoq£>gex> wStfV&S wo& 

EPdoa<5^ feocr* Ao&r’ooa. tSi*£;S ?*&£<§* 

3? &:®Ofc&£ 2, c£§ wOsSaaspoiT 5 w$ wol 

wdon*A§ woAbes’&o^ 6o^; SDoA€)J6 3, 4, 1, 6 «o*ta tfo 
SS»43 pB cff fl &<3 lb§ ©"fa^ ©oSs^fo wdarvSS 6ofl. 

wS53*«r*£^ wdoirtfa £S*|tf _^rp &s$a£pAoe6&© Sead&o £r*8oo*©. 

s^C^&a AeS'Go© S&J&SjyCfc dtfptf^O^ors* lb§ S$©^J$ 
SScoapo 2b& oao®£&eaJi> eiarptf^ e3d&»o$83dJj*©a wqptfsSA 

Ao4j*dSr*? £> ?oo®g ^§£)1b Saa^d3 es67V& 3ria©*&? LAoefoo eb 
^©» won*©? wd^^o £©& cpS'^coafO' wtftf© S$§S^$ 
laeb sStf&eo £)&>$? £e j&tf^oSb ^Sj-gpr^eo S&Sbjp©, •& wfia 
w& &'tfo&. 
ts 53* eaa : 

-&« «&£?*$ fi&aaSb “JSapcpoS’^aao" SiaiS wg*tf2j& &o6 ?ao®g 
£*S SAM fiso'Bo^ «6t3^ Sao&SSaa^ SSa^ePoSo wo&ptfS 

“»ao&fy§ &©SS*©a” spg^o £T® 3e»&&?3*^o. 

31 aka 3^ ^apepoS'o 3~(-.l = 4 

1 &o© 31 JStfSip ri© ^osageST 8 4 25aj*ex*o£on* rt©S 4, 13, 
22, 31 sSj^tfib. £« ?$o®g©& SkaoAtf ^ficSb^sa'dfc 3rt>ap<&, 
£e wo '§©<3* eug'cj*©© 3{&&5s*^ SACSagSbocr* 3a4ia 
tftfaS 0 # ft. S’ oJa^r? ^§3^©. 

& SFeofib tfcsagoe^ &f^.«& > £. rSo®g©3do tPSa^A. 

31 - 22=9; 22 13 = 9; 13 4 = 9 

a,£fe*A ■& c$o®g©€r® a.S' C3°SS afia&?6^3*dk 1 8*k, 2 s»k 
^©S [Sjtfgdfi w& ££©*©. w&yfik jjatfgd tfCbsa*© “e3cOo?So«>g”c5b 
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<isaco3 [&e$§6 Sj^g^tf^dk. fcd&fSovg g£§ fiPtfgg 

&®3gPa»oa, 5&8 <I S$g_S§gpir > SW&ocp $ti&er»S ^Sc^^ocp©. 
e$c3ej» i3c&go? 

^Oejjdfo 11 55® &gi3Q& ?So$>goc> esoggorp AodS^Q^cgiS 
SsSySbt-3^0 go-7 ge Bo<36^ 55® a,gd3 g05fcw esctt&otpg 
jjS^gQg S*ggg>o3&ta> 5& 3ctfp§0. 

fca^tfeaga : 4 tfosogg) <akn»<& 1 r?$, 2 rp£ g€& 
<3»go 5 rvft, 6 rv& 5& ©ofioCT’g&S®, 5^ 5ej*g? -13 ,& 
ifooST^^), g&g 9 $ (&3* 9 ^pep-ogon* go 18 rp5, 27 rs°5^ 
^ikgb&.pg 4 rp5, 3 r?h geoSj). «3SSjdfc 5 [jSggO <geb5j°$ ad& 
o5o«>g& esSS^gg)^ 4 ssoggo g&g esg& g&B°8 

ad& rSo«t>g?5a i3g>g®3&. «soe!) ^d&S5o&o^&<boc!> -6 n»$, 4 ty£) 
g$5 &po*ogo 9 r? go $6§*;j?£>. 

g&spli <sd)?T& 9S2g®5 11 3r<g&£loa»o. 11 dbgft- 
£ctf*er»ogo 2. gi£*F6 wkr?<& 13 & og>§r*$<&. 5&o“&. 2 ssoggo 
g&g. w«r»7^ 18 5 t3cci§*« 3&. 5&oe!>, 7 esiS r6o«x> S^Qg e3i5b 

C3 b 

g&g. 

ySvydfc ©ggo 5o ScgpgO? [ftjggd tfs'epogo 4 n*5; 9 rs®5 
i&fc§®<3g)Otr Scgpg©. cpftg^o 3 g©& S^epogo 5 3cgr™£). 
wSSj’go ^sSg^S ifopa'ogo 9& ^tib^eS^. 5&o'&. 4 oog^og&g. 

gs agon* gS^oga&o&p 3&£f 4 SSxpepogor? go ad& 
jSofldgogb ^gan* gs (jaofi <a*go*^o;& egooSogg&y 

(1) 3 rpa, 4 n*£ g C2b ^pcrogo 1 n*a, 5 rr»3, 9 n*a 3&5VS). 

(2) 2 rp», 5 TT-a g©i &pe*ogo 8 a ^6 §®spO. 

(3) 2, 3, 6, 7 dopepogS»o:?T go ?oo9pgo& ^CoSbo^ L&So 

tf£y&. 

(4) 63C&0 tftfj&ocp otooMo 3x50* 4 & S<6 &£jb»A1 

39. g&^go&xo 

48 e$ 5& g&efl* <a£o gSrjco gpfib^a AaP^qx)* 

5J*i3 rSAakg gl^g®^© 1, 2, 3, 4, 5, 6 S$a) WOlOD 3?) AcO^ODD. 
H<T gg^avriJ 1 ! rs*5, a,g g^ 5)g>'T 5AQ s»§n* 
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tiS&rrh 4* s'^eo Ao^tfsaSb 1 S5 M& 

s*§ $:? 2 25 g'^ ib&r? £ftS «sS5^o 



®B© 




® 


&J$\ S'&tffiS <a^£ootfrfe&. g'sSvso ^tf&gbrFS, &&§r?$ 

c6^, 

ejSS^dSo ^d2b250fb?S clSa&oeb 4* eadb g'Sjjeu 11 ^£f& OsStf 

tfS^T 8 3xtfto~2ig 6, 5, 4, 3, 2, 1 }g'&0(5 8 {3&§*sr»£), 

3)?5£)^ &&^e5 rto&v&* 4* S$r*{£r}& &&Sbcr , ’S5(l£o ^er»tf? 

B3 sr= ex> : 

-& (_§otf Lf3*&i 21 rio&ex 

^oaosr®. 


2. 4. 6-5-3. 1.2. 4. 6,5. 3. 1 . 2 . 4 . 6 . 5 . 3 

1- 2 - 4 . 6 

4b rS&o^# -8 ^sS^eo 6 &r°|jt$l3a s^cfc. Aifc^afi 4* 

&&gbo*S$cr‘&§ wSSs'tf'o &o£. &<0§ &«&r*;5g?$j»j&o 
<30-£>, e&&otfor>* wS$?5tf|!b& t3d&«5&y gSjj\oi F$6 

cSoJfigS^ &q eb S5<g^, ^S> Sk>$pg€T* &o"& Sj#& &5j*f>cco. 


cS&cSQ$5g£’' 6 S'SS^fiMO't) : 


g^'.o ?5oap? n esoxll 3aa Sfo ,^~ «Sb eo ©SS&tfo 


w^cpcco. e}o&£f* &S* g'sSjSbtf J&oS) ^KtfS$e&?5 

n s — n 

— _ — ; eSsf^JfS^fi es&rtoS©^ ^)<£eo n &ofcpooa 

<L ^ 


S&tfger 8 n = 6 g&S\— 

n2 -j- n 62 j_ 6 42 

2 = 2 “ T 


21 ^<&©o 
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. nS - n 36—6 _ 

ejo&^T 8 , =* 15*tfo&e» 

2 2 

Sbfl£);S 6 s5^Sb esG?^ ^e&ecr&p. 

^$fceo i3c&S)e>&?S ^Sco : 1 &oQ n J5d'Sj» 4?6^ &Q 

roo«ge>E>^d3& es8*Sr*ra (Ascending order) 

oio^oS^flk ws5tf*c6*e® (Descending order) ^&o£r*&p» jj^dSp©. 

£>& jjptiSj*©. wgjfi&rS fSfiojo«pge>& 

sSpjjfo «eft5»e® [CT>d£r*0. 

& D* S$* 6 es S : 

n =s 6 «o»3; 2, 4, 6 tS8?$o*>«©&> mS^e® j^sko 

5, ?, 1 s3fc?So©ge& «S55*5J»e® [^0^(63* jj^rfScr*©. 

n 6 

£e 2, 4, 6, 5, 3, 1 wo'So - 3 

.2 2 » 

jja*d&»©. Sf&sp# 2, 4, 6, ?56c3o»g0& &*jjt£o wST*^© 

[j3*c&*£>, e*o<3. e$2>?Stf£fc?5 Sxj»{ 6^ sSt^Saofi. 

& o ’ S $* tf e ® : 

. ,_ ^ . nS i_ n 103 1 10 

W&£T* 10 tfS^eaocb IT. . — .1 

2 2 

as 55 ^&05 WoSfStfo. 

S 0 l ? 0 : 

f8, 4, 6 t 8, 10, 9, 7, 5, 3, 1), (2, 4, 6, 8, 10, 9, 7, 5, 3, 1), 

(2 4, 6, 8, 10, 9, 7, 5, 3, 1), (2, 4, 6, 8, 10, 9, 7, 5, 3, 1), 

(2,4,6,8,10,9,7,5,3,1), (2,4,6,8,10), 

^5> cfo*i)g5 r6 £$r}ewoib 

S’sS^o ?6 o©£ x wo»<3 

( x® 4- 3x\ 

^ 1-4 a«6ex> u$$f5tfo 

X “® — X 

*o&6' ___ tcbro, ( 2 -4) ^i-Ka^S estfrtcr.jo'. 

Aoto'Ctti. 

*><E6S5c2oS$e(!>;S : 

f$fl rfo®g <39*tf*£® j$&o6* ^sr>&, 


aj3 fSowgOrSa [S' sLo^*- 
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|S’o1do 6^ £e wolo ?oo&& 


X - 1 


\zpdfr®. e£tfsF& — 1") ^§; r f6 cSatfosig ©S^Slb «aS*&»e3 

^5yS>, 1 e£^ §t>j_o 5 ^S)f5oajog esSS^Sj 6 © j^sSoo^ -8 

^o3°cS$p0. eStfsp# IS), x nl Sb?3£j*c£oo& SSS^-JS ftso*§©a 

SS5X SS&ob') fts8^S^es ^sfc&pS, eaoel. 

<so&> tfQ&tf fiVo r? &oa»? '&>$ &a»S5»tfra {&**/& 

S'^o rSo®§ 11 ss^Sooc^o. 


&3» yo ^<&co — 


^ m+3xii 


- 0 - 


73 


112 _ 11 

e)a^£>© , = 55. So AM 18 S$SV r & catS’Ko'ra. 

2 r 

3 €S> © |j£ & 0 : 

~ (2, 4, 6, 8. 10, II, 9, 7, 5, 3, 1); 

(2, 4, 6, 8, 10, H, 9, 7, 5, 3, 1); 

(2, 4, 6, 8, 10, 11, 9, 7, 5, 3, 1); 

(2, 4, 6, 8, 10, II, 9, 7, 5, 3, 1); 

(2, 4, 6, 8, 10, 11, 9, 7, 5. 3, 1); 

(2, 4, 6, 8, 11, 9, 7, 5, 3,) (2, 3, 4, 5, 6, 7, 8, 9, 10) 

40. 1 1 <as>Ql§b £&iw<s8 ? 

S5^ CSadaS*©^ spgc5o*3tf 

it && si&ocr' & jt 

22 

e$& e3a* 3.14 &b &;6& SS'x-o sSj^siejo &*dS3'V&. 3*&, 

y c wo 


wt^tforv TT cS&pJSo s*^), &£> £a>;$& ^sSp&rr 1 

s*&, ^O^on* qotf ftsS) ^S5 ^c5t» Stfax>oi$$&. &3S &obo 

$o&?6 S'm B 3'&r , £b£$©3 T&r? eSco&ioocro. 
o 

2500 &3S$tf^p©& jAsb & TI £e»s$& ££ 

G»ot&r ,, £>3 o*©* s?^& £> rSotf# eja»''3° sju^tfon® 

3©d&£sF3 <^£S36&. a*£ eso& 3a^§rVa§ es^a*|e*©J* Z>\n* 
^□'oo &jjS^c6 5^2* 
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ej>0*&5 S*0o£® 7T ~ 3 ©S) &£F>OX)0%)(T I 
AilS^Aoeiiapdb. god t£>&o§™0d Ai>0[&Si eoo l§ft gSb^Sl 

a) SS^oAS^j ApOj^dSi o 3£)§ & d C^P t& d dClCi SbSi gl) o^(^)§^ c^dcSpOOO'rb 
S)0$£ SPCrSoAo SS^^O Ad^P^T 5 ©d&§ S)CP8ccfS30fi)? ©Sfi* , ©0£b§*rs>0 

ds 17 Siood s^&eoft d£^d<3. 30 ©oApspq t£>&>§‘ T, 0d Ko rt>0[&S) 
©0 S^aFOO^ _ 30 ft 3 £§ ®°Ao diT 0 SStD^tf 10 ft STgtSon* ' &&&£) 
^cr* 35 o&(£?* 5 ©orCs^o spc^^S)^ £{&&ft 3$^ do Aft, 00 

dd£p& d'&spdj, w<S\»ik cp£) didoo^cd cXiSSpCbn 6 30 ©oro^co 

oj to 

&otoo#ft ^9"&to£b(3s3°&. ©S S’jS ©dopg&prp Aft^sS^dSi S^oSj 
S foftflS^d&i |Jj25p£>o £)&&& d&d © <5*Sio spSSi £5*$oi3flS*&. 

© S5^ do tfo&fl§r° 0 d spft^dorp 30 ©oAb^ea) ftp^d& 6- oar* 
oot Siod spg^ptfo &&&>£) A c&r°£>? © ;Co$g $ 0 *^ ©Si 

?Sex>&§*«$do ^g*?r? BooSb&ft^ cpftft ©£ Sisson 6 ©o$ftft &a»^ 
Sd&^do Sieptf?— & Si**cx£pa) |A& Bcygo&ft^ &S$® &d&sd 
l*&o», 

a 

3 ftd&aesj 3000 fto&dy^o jjSdo |J = \/ 10 — 3.162 ©Si 

A^cSpAo^SPdci. 

Sj^iS ft&«id<>o o , cq!$&&q , & •& SV^T 8 TT » 22/7 = 
3.143 spdbd *&^o. gos* Sidp^orp spspooco Tf = 

3-1416 ©Si :^do§^ddry ]J§ S}0ps5& 5P&^ 3 0^0 eod^ 

^00 sSpjtfSa S^o & 0 & 006 . de £)0 l 5S$& ©& ftaft^dgoft «5ft&>& 
dctfp&fiT 8 dpcr* sp&Sr^d^. ^wdeso n* goddft^ ap&^d|Ji>JS SiooSS 
&od&, 

©S’spft ©$ <Ke5d 1430 <3* IT £0oS$& 16 

i^po dd&» d<&fi*<3 a '\&. 

A oc 

o:cp5^ STS’ ScpgS5 ^1540 - 1610^ sS^S KeScS 
bp& i§3& s’o&oo” |y^)!5i5 T SeoS& 35 tfr'oSf Sp^’oSjC^j' 

« s»jJ sj&: 

IT = 3.141, 592, 653, 589, 793, 238, 
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wSfycl AAAS& gb<53& jb Sj*t>oA&§ to&fPjo. sjAylo 
3c&*g0? sjA^A 5 25 &*\p o 25 _a&o&. 

(6t*[Ao 5 : 

13 es&sStftfa 8 &<33 5 b OSaAdS) to&srjtf Aeto© s>o*§& 
t3*a§oA AdfA* 3dtfp§0. 

550^3 28 § fiofiAfiff* 29 3 c£p£ 0. ea Atfsrtf 3 2$ cSf^o 
lj$s*tfo 30 S Asa* 3fc, toAA&e^ sS> 

O^a 25^0^0. 

^AsfA 31 2D Adfl* 3ft, SJg^oa^ 

wgefcAj K&§ &*cr^©. 

s ifiStior? &A02S &otfor?3 sjj»eoA25£Sry 

^ sSAS^ «30^ (& &c?SpAuaa* 25 j ^o55>^ ^ 

Acid* si o»<6£fo A&oDoAAA<3* 


MP-10 
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StoGS* n = 5 ; n = 3 tftfo'e 3o»jao ^cp 

o « 

R'iS^co 62, 63,) 


© 



; is ] 

25 | 

| 2 j 

9 i 


17 

24 

1 

8 

15 

17 



23 

5 

7 

14 

16 

23 

4 

6 

13 

20 

22 

4 

10 

12 

19 

21 

3 

10 

11 

18 

25 

2 

9 



{n = 5) 


^9 oji^ott 8 n Sqd$ 5 a)o^ 
“M i£&f3o$§ e9ooas3*cS(3 
&^ctfp3orY> SSr° cdc> 
£]6^o£$o5tft^. 

£e tftfo , s6 4 &olto 
jjf&pcv)^ s^d^&osr 1 ^d&sS&rSQ 
$a>& oSd&tfsoiTJfc*, 
3eo^)SS<£f$Q& e5^S5^coexi?T?Sp 
S5j* 6 "& qoUTg' e5&|0<S. 

$©*7? & £<3epo& 90°, 180° 
27CP, 360° §*es&o e8* &hy& 
fcpeai^tfs*© tftfcr’ex) sS^qm. 


©• 


r — r““] 

‘912; 



if \ 

A \ 


8 

1 

6 

8 j 

3 

5 

7 

3 1 

4 

9 

2 



(n - 3) 


e$d>o6* [25G3&©oSSil]& 
&2T* dearth tftfcrea iSl^cco. esocb, a.H &r°o& 
^&no Rotation) sSq?6p, ^o° 
SStf&o Reflection) S5g&r> &o 8 xSti 
cr’coiT Sd&oScSry 

$3 s*& £)d3& 3cb 

&*c& t^^tPexn 8 S$6rte8os3°&« sj£) es&^ 

£©£> a,fy- Sg'^.. 


8 tftfo'oflfap & <sol& &&&ks*^ o*3 

t&toS&Q,-© tSO"iO S$P‘£>'Eb _ saS’tf'oS'* JS^jJEyCitJ 0 ?^. 

S'cSj^ cSsSpJS^d. 


■^e 8 6 s*o tftfcpco ^dj* &o4po3p 64 ©5 tfp&oEPrfo. 
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© 


N> 

'vj 

01 

CD 

Ol 

- 


00 

CO 


& 

<0 

w 

CO 

Ol 

'O 

CO 

- 

Ol 


03 

CO 

4S. 

- 

01 

CO 

01 

•-J 

M 


Ol 

- 

CO 


Ol 

CO 

N1 

(0 

4* 


1 80 * 270 ' 
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(55 W (Doubly even squares) 

n a 4, 8, 12, 16 (n = 4m) £teo*o& 

fsr>-& ajtfytfb t2ir»a»o: 

4x4 &r°c&r* 


© 


\ 

1 

2 

f 

3 

7 

5 

V~ 

S 

7 / 

8 

9 

1/ 

/ 

s. 

\ 

12 

13 / 

^ 

14 

15 

7 


4 x 4 tro’^es 3ds© 


16 

2 

• 3 

13 

5 

11 

10 

S 

9 

7 

6 

12 

4 

14 

15 

* 


4x4 2r<fc3tfS© 


SSao&n* 4 ^ 4 Aft, 3o& &»8pg 5'tfS$ttu& 

(main diagonals) 65 £ s5™&^ {$pft;$d& Ac&p£>. 

1 &o& 16 SjtfSp tfo $>osiork £a 16 (Satftf u£f 

Satfafftg &o© &S3 Sjjfi) sStftfrv |a«dtfr*0. 

&>$>g Stereo ^SO?S rftfjfi* ^ (I, 4, 6, 7, 10, 11, 13, 
16 63^) ©olte^ sptoiS ^^2is$& , ’■^3 o ©<5*^0 ,, (comple- 
mentary) “op&SSpCo” 3ctfpg£>. 

liojjtf fr$,$ f$o$ge» ftso'fe 6a*sS*tf» spn* 

wtfo <$^&0<3. 


65S £5-^ 1 . 16 ; 4 - 13 ; 6 - 11 ; 7 - 10 tfoiSa 
S)dcSo$ga> 5s & a, S' tf&§ gp^sS &*tfo 3e»ftb5*spoo4 

« Afi rSioO loitf tDo&^&s S'coSj&p cStftfcS® Aft, e 
cStftf ^ar 6 fsotf SP&Ati sS^Ka <aft^sSpfc. 

4s £}#q 7V "ioyCS aT^ tfo®go& cr>&&r*i£> ^c&rs* SSChjcS 
^C58^o SPoSoftrS sSpcKq 
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4 B C 


N 

\ 

2 

3* i 

4/ 

/ 

/ ! 

6 

7 

8^ 

/ 

9 

No 

\ 

/ 

11 

/ 

12 

13 

\ 

l \ 

/ 

15 

/ 

16 

17 

’ / 

18 

/ 

\ 

19 

\ 

20 

21 

"77 

2 \ 

24 

2/ 

/ 

26 

■ 27 

\ 

28 

\ 

y 

29 

/ 

30 

31 

X 

\ 

\ 

33 

\ 

34 

35 

7 

36 

/ 

\ 

' ,7 \ 

38 

39 

/ 

40 

/ 

« 

\ 2 

\ 

/ 

43 

/ 

44 

45 

\ 

40 

\ 

/ 

47 

48 

49 

/ 

50 

/ 

\ 

51 

\ 

52 

53 

54 ^ 

/ 

\ r 

55\ 

56 

/ 

37 

58 

59 

\ 

NX 

/ 

61 

!Z 

62 

63 

\ 

04 

\ 




64 

2 

3 

61 

60 

6 

7 

57 

9 

55 

54 

12 

13 * 

51 

5 0 

16 

17 

47 

46 

20 

21 

43 

42 

24 

40 

26 

27 

37 

36 

30 

31 

33 

32 

34 

35 

. 29 

28 

38 

39 

25 

41 

23 

22 

44 

45 

19 

18 

48 

49 

15 

14 

52 

53 

11 

10 

56 

8 

58 

59 

ty 

4 

62 

63 

1 


g> x & 7^ NSbdo x6r^O 
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asS-y* 8x8 fratoSMo 38 

s&otftf 8 x 8 rffy tftftfo Ac&»£>. &&S 4x4 
iSiSo-mn- OrfiSoc-t). ACEG e3a 8 rftf } w&e 1 

ABOHi BCDO; ODEF; OFGH «<33 sroa^ 4 rtf} titSu'ea. 
Tbtf tf<tfa*a§ 0 m3<3 to\6o. 

* 4 ^ 0^ c3a§ o*a£ 3A3Ars- 

STtfStoSa Adfr©. 

« 

1 &o& 64 3tf&* ao’Bo^ «a rffyg* Stftfr* 

3 dfr»£©. 

£e S)c$or? Mn& crop^-S^ ^tfciapex) |&S8oQJ6 

rf^fi*3 ?Soepgo^ir>, lojtf cSosp§©&- *3 p&&t»& 3c&pg0. 

eso'S)— - 

1 _ 64; 4 - 61; 5 _ 60; 8 - 57; 10 - 55; 

11 _ 54; 14 - 51; 15 - 50; 18 - 47; 19 _ 46; 

22 _ 43; 23 _ 42; 25 _ 40; 28 _ 37; 29 _ 36; 

32 - 33 ®£ ftP£2$ &>«$©& ?pCbs5p6 Sdfrg©* 

<y> 0 3. 8^8 sfrc&tStftfo Myfc&oS. 

$5 SStfcPw (Singly even squares) 
n - 2 (2m _j- 1) &“S$o6* |s°cJ3o^A 6, 10, 14, 18, 22.... 
rtfyrt© 2&»d&tftfcp©r&_aa£o3 (Ralph strachey’s method) 

as$ai^&. 


6 X 6 Wj 
\ & 0 ; 1 


A 

C 

D 

1 

3 





sS»o 6 rv 6^6 Ktf) Afc 

(£P&^ 67) c°aa A, B, C, D esl3 zrexfo 
3 )( 3 rttf} ttocr»eor? Stfgos*©. 

1 &o© 9 s$asj° tfe> <tfo11o& 

arSSc^ApO, A tftftfotsr* A - o - -ir&r 


0 

i 

6 

26 

19 

24 

3 

© 

7 

21 

23 

25 

0 

9 

2 

22 

27 

20 

0 

28 

33 

17 

10 

15 

30 

0 

34 

12 

14 

16 

0 

36 

29 



13 

18 

11 


(o^Oo 


S 3 (S* sSpcifi 

o 

£> 5 o &ci£p£b 


Sdtipg©, 


&$&$ 10 
18 sStfgo^K© 


^o’iorSa &£>dlpAoS 
B tidtfod*; 

19 &o© 27 

SStf^cp e$o"§o &S5 

c3r>Ac8 C &3 

28 &o£) 36 
sStf&p K® ftsolo 
&S$d3pftoO D 


A.o.S'BS’ £$&&* 
© 

S$r®cEb tf£cn>©& 
«£ dip Co 3d£pg®. 

&p ^ 0 : 2 
s}S5j<& A *5^ 

do0* 80^^- SSo^>g 

sscf^e* tfaSj 
&ft©3 esg 

3 ^ 

HI 550"§O 

* o 

T&dop&p; &£>§ e$& 



jgtftfff* atfsfc&oQ S560^g BotfsS Kfi&oS 3§fr-&* 

SStfcSn- m rftf^a&MPgo t£>bp&* Adipg©. 

ijS&tf&'tftftfoS* n « 2 (2 m | 1) ^ 6 *&£ » ~ 1 

A tftftfod* &.£&>£>, &&•&£ SStf&od* Sniifi 
m (woeb «>o'3eC&&j*(eo'& 8, 4o &£p) 

fbf5^e» Ac&Pg©. 


35 

1 

6 

26 

19 

24 

3 

32 

7 

21 

23 

25 

31 

9 

2 

22 

27 

20 

8 

28 

33 

17 

10 

IS 

30 

c 

34 

12 

14 

10 

4 

35 

29 

13 

18 

n 

... J 


sStfrSe* S56©lbg, cJotfsS 

3§^&f> m (eso"& 1 tf&S*©) esostot&gj* (ao^ t$v 0 

5 db&p) db&p©. 

U &6zf& D Scpop qc3 ©tforp 35, 32, 31 t£gp 

?»?6^e» dag*©. 

A tfSd* ifo^eo dagc6 oo^oik, D ft&6* &^eo 

&&& “^^o^25” (Corresponding) &o$£o?$p bp»j6sSj»^ tkdp©. 

eso^j 8, 35; 4, 31 ; 5, 32 ea& e*da&pda Scftpg©. 

S&P(tfo : 3 

tftfsp# C tftftfofF* So&S &&o© 3aa£eo lag, estf SaCb&eaS* 
&?6^ 3aatf$ (m - 1) rSo«>gea&; B tftS&oG* z°8§ 

e$?6atfp£>£3a;6 ^o’So?^ es'db&ptfa 3dSpg£>. 

(ja&^o m * = ^ m - 1 = 0 £&&, & 

6 Jfify :d£cp£)§ £e SSpCoj) 3c&gS5eR>?6 e$S$r5do e3db. 

sjer^l tftftfo tfo&'tf&dboi 5. 

10x10 ^d&£)£tfo : 

n = 10 = 2 (2 m + 1) 
m = 2 

A, D &$^eo ^<*3^6 e9rSic3£r*s5 caosgefSa, C, B ea<5*© 

&^eodafi3?a s9&&*Sa &o«pg©&p 8*&&pCb ^ 10 X 10 ^ ^ Sxpdft 
ttetfo S$^o3 (£"&£ 68.) 

© 


© 

(24) 

1 

8 

15 

67 

74 

51 

58 

0 

© 

0 

7 

14 

16 

73 

55 

57 

64 

© 

4 

(?) 

~© 

20 

22 

54 

56 

63 

70 

(72) 

© 

© 

19 

21 

3 

60 

62 

69 

71 

(53) 

(u) 

0 

25 

2 

9 

61 

68 

75 

52 

(59) 

(92) 

(99) 

76 

83 

90 

42 

49 

26 

33 

© 

{98) 

(80) 

82 

89 

91 

48 

30 

32 

39 

(41) 

79 

0 

® 

95 

97 

29 

31 

38 

45 

(47) 

(85) 

(87) 

94 

96 

78 

35 

37 

44 

46 

(27) 

0 

<$ 

100 

77 

84 

36 

43 

50 

*27 

h 


10 x^0 o'O'^OS' ttetip 
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92 

99 

1 

8 

15 

67 

74 

51 

58 

40 

CB 

30 

7 

14 

16 

73 

, 55 

57 

64 

41 

4 

81 

88 

20 

22 

54 

56 

63 

70 

47 

S3 

87 

19 

21 

3 

60 

62 

69 

71 

28 

8C 

93 

25 

2 

9 

61 

68 

75 

52 

34 

17 

24 

73 

83 

90 

42 

49 

26 

33 

65 

23 

5 

82 

89 

91 

48 

30 

32 

39 

66 

79 

6 

13 

95 

97 

29 

31 

38 

45 

72 

10 

12 

94 

96 

78 

35 

37 

44 

46 

53 

] 1 

18 

100 

77 

84 

3G 

43 

50 

27 

59 


10 X 10 WJ 

&* (j$ o : 1 

£>3 P3* ‘ioj^OrSioO &&»£ (Sj'cro^ A^ 

3oifo ;50bi$o& *r&sSpCo3&; *io|0*K)§ e$o3d£r>tfo6' 5 Afr^ 
Sodfc &«»& S5cTc5b?Si Sb'CP ov6;&»i6;3t> <a 
(**S>i 69). 



£e pSrjtfo c56 $$> tftfcpeo BoAotfl ££&o£>. 
& b» o : 2 

^ai(S J$6 ;5 t»c& &tfcre>S& S5rj^3a 
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£3 rp tfa ?odr? A, B, C, D &t dearth 

oj^grrvexn* <3S», ^faspeorp A — C o&r, B _ D ©&r» 
©•absSr'di u^> es &p<3&x$t$t!)0 i3&s5f € & ^s5 n “&^ 70j. 


D 

C 

A 

B 



B 

A 

C 

D 


&* |tf o : 3 

ddcreSb SSp^o) 

71 25 tfc*&;64» cr»fibs5b»Cb •& ^2ftJ S53»d&tfdtfQ 



« 3_8[© Sfrtfdb s»D, dtftfsj) &o*o£o SSrCb&ofi. n rttfj 

&p&pco ftcpoS'o ^n (n% -J- 1) woooijS, (j58 

^£6*$ e # o‘S^b* a «3 &tf?5o«>g ifO&cl o*£> JT_tf &o*o5o 
- in (n« + 1) + na * 

<&* [tf o : 5 

&3R? S&PC&tftftfofita {jSQ rSoapgtfp (n ^1)0* &oO && 
^ &8^ ©<3 Z5j'd&d<l5tfo 2S&o<3. 

■Sjjjjfc <03^ &J°d&£5tf O’ew? 

dCbrSfi ej^ tfSb^ «9ft) 8j^ Soojfo «i3eod3& &p>c&tftftJ*w 
fcdjotf Sifr^ qptfdtfSj* SfonT 3©c&3<$, 


155 


jjtJ&ra, 3 Atftfo a^-fl «$j*jtfi!& 

4 tf Acreo 880 3d&$£&^. 5 Atf^ AA^cd, 1, 30, 00, 000 

cptoEPcxaf 

&C %S (Boardered Squares) 

sjA a,£ aOiji^SS AAAo. sjo & 6 * T^iSrte A^SS&cS (A>iw* 
&.A £pA) SoAeSA &r»op &*d&AAA&l 3$>fy l^'oL 

rtfa frti &ai]& &>a^a &ij &*c&aaa&. & sAor? 


© 


77 

1 

2 

3 

4 

72 

71 

70 

6& 

76 

62 

17 

18 

19 

58 

07 

66 

6 

7s' 1 

61 

51 

29 

30 

48 

47 

21 

7 

74 

60 

50 

44 

37 

42 

32 

22 

8 

9 

23 

33 

39 

41 

43 

49 

59 

73 

16 

20 

36 

40 

45 

38 

46 

54 

66 

15 

27 

35 

53 

52 

34 

31 

55 

67 

14 

26 

65 

64 

63 

24 

25 

20 

68 

13 

81 

80 

79 

77 

10 

11 

12 

5 


9 x 9 ««) aaeAOo 

V **> V 


a»§r^^. A*} Spa &&3&* scA ©aa a^as^a s^c^aaao 

..9 X 9 Atf^A - Ao*frAe»§ (£P&^ 72). 

9 Atf^ AAA& S>:roAo a. 369 

2 £rA fec!)3^*aoA^ (62 - 56 - 20 - 26 SSu»o £o®ge» Ao) 
7 A^ sfrvjflfAAAfc &croAo = 205 

AAopO 2pA 2oA<i3 

(51 - 47 - 31 - 35 &po?5o®§e» Ao) 

5 A^ 5$j*c& AAA& fco’oAo = 205 

Atfcsj*d Srtf &A3 

(44 - 42 - 38 - 40 &pec$o$gex>Ao) 

3 Atf^ ;SpdS)AAAs& ftcrpS'p js 123. 


tftfcreo, o>5 tf£fo*e» £>«3<0 3o& tftf/ftbttw 
<o(fcS<S£. 3 /ft}«5*;$p } 38 tftfcpofib 3 /ft}S*&« 

3atfcolbdp0. 

to 

rOPjjtfo ; 1 

n /ft'} SQ^oepoo ci> &-o&n° ^n—2) /ft} 

gjO^Sb £coo& €oor&)^3(S^ Sjtf&co fc^cSpAo© &d5p&3dtfr‘g£). 

AcPSttteS 5 /ft} AStftftfo 3*53*©o1b sSaotftf 5.2-3 
/ft} tfdfto £ . cp „ sSgSS 4 S&^oep© 

3 x 3 /ft} SSr*dCo tftftfo 
&» L tfo : 2 

sjSSjdfc qo&S* [S5& wosISb 

(^2a - 2) S'eoSji, 

&S Slf^e* n = 5 $f&S\ (2n-2) 

3 /ft} &»s$Mg tfdtfo « 8 & ^a/fACto wo"3Sp Sfo^O. 

n=*3 catfc&p eft S!P8 /ft}& tfd^J5a3dtfpg©. 

£a £Ptf<9* &ocl /ft} c$o®g - 4 ^n — 1) = 4 (5-1) « 16. 
& 16 /ft^&p woHeSf* &osH) (&°&l 74 y 
5x5 /ft} A© tfifto 


8 

1 

6 

3 

5 

1 

4 

9 

2 



23 

1 

2 

20 

9 

22 

16 

9 

14 

4 

5 

11 

*13 

15 

21 

8 

12 

17 

10 

18 

7 

25 

24 

6 

3 


tSp^o 5 3 

5 /ft} tf£>0*as 
sptfS$e>&& wo"io3 1 &o© 

25 S$tf&;Sp. «3$jci 9 
&o£> 17 S$tfSp/fo wol§ 
©& 3 /ft} \$£tfo6* 

spcta'o. ejog' £bA©a>6 
1 &o© 8 S$tfSp?5p, 18 
&o£> 25 £$&*&', 


1 

2 

*-3 

4 

5 

6 

7 

8 

25 

24 

23 

22 . 

21 

20 

19 

18 


* 16 «o-3o&» 2 efjjjf,, 

ASob'flOO”©. ° 

tsa ro2o iTgibS S3. SieJS StfirfflS LS3gSoO Sr^o 
$)& e3<&. ST&S' eDO^rs 0 

s*S>, a.5&*4> «ri»o Aoesbg 4 ^^. & 16 BQ-ioSp 8 83 «eon» 
ScSJpgO. (&•<&. sS™^ - 74.) 

* 6,040 So»§o*> «£ *>#$©&% »eo4, StfSoSb', £tfs» 
oSr aOSD" &OSo* iSapAoirO. 0 |Sj 3 5 j- ®oi* &e£&bj^{S>. 

* adon* ae^oflS 5 Afy £® iStftfcS 4 aatfeo'&ffl, &8 

6.S S*tf 7 Atfj AO tfc&»Sb3cSj3t&y 

aSjiil 2 S SSpjs*^ &»j &&3WWC. 7 tfjjef 0 
s»c»oo^ n « 7 (2 n - 2) = 12 sf&g 5 ^ iSeJcfoa^a 

jjS© eso'§^r° 12 gos^S. 

1 &o£) ( 2 n_ 2 ) 
**&•*&•, (a* - 2n + 3) 

f&oS n& sSfJ’gJp^p ^ 0 *§ 
©& &*cft 

<9a&te fog©. 75 .) 

(Si\)r&OS 9 A &© 

. . * O 

w^O, 11 4© 

....QW? ^ S$tf£sy 

39 ^ r& ^ £rtf& 

ftoS$tfo Sfij.tftfo w«&i£r* a!F*«& 0(3. ftsccoif, "S> c&oSSapkS 

J. Travers Sfo© <l£«3 &'&&& (rtf>§b& 2 $&&o33p) 

tfntfoa 76). 

5, 7, 9 M tf6a*v8 i Jgytfoflf 1 (o»ftfS «o" 3 g& 
[tftfrp jj^QlOo^oa. 


© 


46 

1 

2 

3 

42 

41 

40 

45 

35 

13 

14 

32 

31 

6 

44 

34 

28 

21 

26 

16 

6 

7 

17 

23 

25 

27 

33 

43 

12 

20 

24 

29 

22 

30 

38 

11 

19 

37 

36 

18 

15 

39 

10 



49 

48 

47 

8 

9 

4 
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1 ( 2 n 2 ) SStfScWfe eol© 3 exi&§*ri©A 3 

&>& s*oS)3>o&6 f$o$gexi 3©&&l| S’n*? 


i &©a m 

► 



1 












<V 

X 

& 








\ 

X 







*» 

X 

\ 

\ 

\ 

\ 

\ 

\ 






<V 

X 


\ 

\ 

\ 

\ 

\ 

N. 





\ 

X 



' / 

/ 

s 

/ 

t 

<v 

X 

<b 

X 

\ 

X > 


am ;&& 

(TRAVERS.sgO) 


n ~ 2 m _|_ 1 «$&§boa*o. 

s)S%& 5 <*g2$&f$e* SotfsS rtd&o© 2a>£>e»"S>fl 1, 2.... m 
SStfScr&r*; jfioa ©gSiftSff 1 uaartae* (m + 1); &&&# && 
©S5a ib&o© '® 0 ^ ^ Afr* 3»£>ex>~£>i3 ^m .^-2) 

&o£> 2 m sStfScr*; 

M &3 4 sS^grtAS 1 (2 m | 1 ); 

(2 m | 2) &o© 3 m 35tf&* cskefofo wtfSS&cte* Sod 

2 


15 $ 


so:^ stfx ',e* 
o&rti&oO ZxtitxTzo f3m . 1) &oO 
4m «5tf&r°&p 3d£r»g0. W 

IbJrtf **}& 

S5 &S CS&spe; 8o^e»o 

&®tf£fc»© steals tones' 

$6^o£fS$t5o^. 

&>o&rr 4 ><4 Xf] &'ti&X£6o 
^o0, n*S fcotf 8,8*^ l>o& 

&oixr» 3«*j© 77 j. 

& 4^4 ^eft tStftfoS* 

a»£>co~S>e3 12x12 tf*) 40 tftftfo SStf^ 78.) 
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142 

141 

140 

, 139 

138 

129 

1! 

10 

9 

8 

2 

12 

23 

120 

119 

118 

117 

112 

29 

31 

32 

24 

133 

IS 

39 

41 

102 

101 

100 

99 

47 

48 

42 

106 

130 

18 

3fi 

49 

SB 

88 

87 

86 

63 

56 

96 

T09' 

127 

IS) 

40 

52 

83 

65 

72 

74 

79 

62 

93 

105 

126 

20 

30 

54 

84 

76 

77 

67 - 

70 

61 

9 ft 

115 

123 

132 

no 

93 

50 

71 

66 

80 

73 

85 

50 

35 

13 

131 

107 

94 

64 

78 

75 

69 

68 

81 

51 

38 

14 

12R 

in 

92 

89 

57 

58 

59 

82 

90 

53 

34 

17 

125 

108 

103 

43 

44 

45 

46 

98 

97 

104 

37 

20 

124 

121 

25 

26 

27 

28 

33 

116 

114 

J 13 

122 

21 

143 

3 

4 

5 

6 

7 

16 

ru 

135 

136 

13 7 

144 
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&rd$o ifcSCPsw 

(Doubly magic squares) 

sioe&tf&* &>Zc SSS^&^a a.1 fccro^o SS^ 

tfd$a e ©& /^doO SSj»|Ji ^D. EjSSj 1 ^ & ^ToSj'cSg ©KtST £>§*?*& 

oaos>£©&* sSalb (Squared) ^pot* S5ar»c53b iS'^So <sc& 
jjftfgg 1 c^raoK© i£p>k?^&. 

n 8 tSgty-SS s)toS$ofl £>tf tf<tfcr*eo 

S*&. 

M.H. Shots £$lsg& 8 /(ifj <S£i*bete^ sSr >d& 
i£r*S5£r i & (sS™&^ 79), SS^sS^eo £pd& i$6tf$) fta'oS'o 
« 260. &£> Stf &*c& 11180. 

n ® 


© 


16 

41 

36 

5 

27 

62 

55 

18 

26 

63 

64 

19 

13 

44 

33 

8 

1 

40 

45 

12 

22 

51 

58 

31 

23 

50 

59 

30 

4 

37 

48 

9 

38 

3 

10 - 

47 

49 

24 

29 

60 

82 

21 

32 

57 

3D 

2 

n 

46 

43 

14 

7 

34 

64 

25 

20 

53 

61 

28 

17 

56 

42 

15 

6 

35 


8>(8 



70 

75 

59 

15 
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1 

38 

49 

36 

11 

22 

9 

43 

48 

32 

69 

80 

55 

42 

53 

28 

65 

76 

63 

16 

21 

» 

57 

68 

79 

8 

10 

24 

31 

45 

47 

4 

18 

20 

30 

41 

52 

62 

64 

?8 

35 

37 

52 

58 

72 

74 

3 

24 

25 

77 

61 

66 

19 

6 

17 

54 

29 

40 

27 

2 

13 

50 

34 

39 

73 

60 

71 

46 

33 

44 

81 

56 

67 

23 

7 
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R V. Heath 

ff»>5S 9 y 9 

t ) 

& T * C & 

^ cr ° c 5 r * 5 b ^ cS >. 

(«* 80.)“ 

&£) « Sj » SSb * go 

&*c& tftS <S & 

fco»o£o * 569. 
« 

£ jo * oSo 

® 

« 20049. 


9X9^ ajfo&SjCS 5jW»3tf Bo 


(S&eSS^# &r *d& tfo (Trebly Magic Square) 

s $ pc & tftftfotf 1 L ? 5 a c $ o ®§&* saoSss * & r * c & 

«3&£b3o (cube) SS>n 3° «aa<J o*$S 

sSr^dCSbtfiJ^o eso&ptfb- ej<*s>«5o£3a SPcO SjOe$«Stf$&* 

64 X 6 * 

ajto^oaa i ^ tfgos *& **& &»»& 3 d £© aoa . 

^Pc^SS iSCSCPeJO (Symmetrical Squares) 

* &*ft efcttoe ^ io^ fr$6oXo i <3o& **;£&•»'>'*> 
(Skewly Related numbers) 3»j$o (n 3 -j- 1) ^3 

fe'SisS tf<&>0 

djrtgStf r $5 tfao*o& (Doubly Even Squares) («o*& 
n * 4 m) £• o*©o froa. 65 &*&$& &»rs‘ frames, 

n = 4 tf&S’ n* 4 - 1 * 17. 

2,15; 8, 9; 10,7; 11,6; 3,14 3WS3S3 3o|tf 

oT^SS rSoapJGO. h& 3»J$o 17. 

MP.ll 


A - o ae^ofiJS 6* 

\rio$o8* tfpfcoOJS £>§&&& ?68 tfdSo’OP sj&dSSoS 
&c 4 pccg i^^p&g ($d ^o»oSb (Singly Even Squares) ■& 
t&. CJ&tfo (Perfect or Nasik or Pandiagonal 

or Diabeic Squares) 

es s$C3bc5e» t &js»£ £tf&>co (Main Diago- 
nals) &r»&«3 ftcroS'o s*£bccp, 

s*Sbot*\ ®o<Stf S'tfsSx*© (Broken Diagonals) 3»j£o 

0Cf»O* gCPOS^S ttS&VuO <9C& 

tftfo'co eo&ptfb 


Bo& SJV^exir? &a$>£ 

S’lj'SS ^>2b■«o^^^5'o^ ,1 BoCk 3S&ep 38* 
SPtf&p ft$&8 Aofipcoi VO&ii S'D'CO. 

(15, 9, 2, 8) { (10, 4,°7, 13); 
(3* 5, 14, 12) ; (6, 4, 11, 13) ; 

(3, 9, 14, 8) ; (10, 16, 7, 1) »& 
SJoAtfSCtfSoieM, bfl 3 m t£s$Mu> Spot* 

£3 —• 

fto-o^o'^g (34) {$s$j*?6&. 

* X 4sesj6 ^0 aaso & sg &gl OJ ( O0& . I p 4o6 . 

S 3o& Oe»$ Stf&j S)(Sg3 SJ*. S Bo & «£f S 8 ^o & 8§3 3 . 

A8 Aft, 8« tfjSoF*^ 3o& swoon* 8 S80O, & Boefc !5»8j-o&* 
o*«£iSSj»££> 3^ £&> tftf8ci&*a* £838* JS^&I toSoa So 
StB^oa? &£& 8*0^ »oBo,-b &3sh g'zz Ms* toitata <3d& 

3 Wj 888 0 e,8j.a &\8& 58^(fc«bo«S S o88j Sso^ 
a^&^o; B>a ®a j^a^o sws,. 8&8 n ^ B $ 

8 orv 4oirO. Jr?, S3 iStSc'w S 8 ^S* 8 [_£jo s*%,. 

4 rffy Slfj^crsB 48 

5 **} ,. 3600 



15 

10 

3 

6 

4 

5 

16 

9 

14 

11 

2 

7 

I 

5 

13 

12 


16S 


7 ^ #|j3*eo 3 80 ©J(e ^ 

9^ „ 650 SVM 

&ticr # 2>o^©&o<5. 

4 es&^ - 15H 

& Sir*cSa tStfCPSi^ 82j ^d&»t£> ^S$5* S€>dE3bei> 

5 »& (JL tf. 1514 &0$ cpQSi)^ 3"i^.fio. c?&& 

tfo^eo A^o a). 

&p&y»eo sSpd^^^CPoSer*?^ 
4 e& £>i£;Se», 4 $s»S& SSfib^oo, . 
&a®g S'tf&iex) &»&$ 34 sS&ofl. 

eso^T’fii, ^dbBskdci 
3 m (£ sSa &»cr 34 0 c&&oS. 0 O*i& 
3 4 - 2 4 . 15 4 . 14 * 34 

8 4 . 12 4 . 9 + 5 « 34 

2 4 - 8 4 . 9 4 . 15 r* 34 

3 + 5 + 14 4 . 12 = 34 

9 4 - 6 + 15 + 4 . 34 

3 4 10 4 . 5 4 - 16 = 34 

2 + 13 + 8 + 11 - 34 

7 12 4- 1 -(“ 14 » 34 

e;o3s*&. ^ Bo & ttrfJS^oa 1 ^ « 5 olo S» jjo 
2 + 3 4 . 5 + 8 4 . 10 4 . H + 13 + 16 = 68 

^So <3 Bo& <soBo S»j*o 

I 4 . 4+6 + 7 + 9 + 12 + 14 + 15 = 68 

SO&iEr 4 u^tfgo £>Jbo^i& s*&, 5)fl ^S»to 3a^S»t» *•«* 
? 6 &r*;$o s*S5tfii> £[# 0 . 

22 + 32 + 52 + 82 + 102 + 112 + 132+162 = 748 
12 + 42 + 62 + 72 + 92 + 122 + I42 -j. 152=748 
ajo$S B £fc. 

6 ^a, SSa 9 *efik wjft^SSo^a ’Jolco; Bo&, »*«»*> «£ 
S$tf?$e<S*& 0 oBc» Scp®’ «$ A^om* 

163 4 . 32 _J =23 4 - 13 s + 92 4 - ‘ 6 ^ +79 -|- 13^748 
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13 
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7 

12 

4 

15 

14 
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52 4* 102+ 118 + 8 % + 42 + 152 + 142 + 12 * 748 
o SStftfoSb ^pvp> &o&. 

162 + 53 + 92 + 43 + 33 + 103 + 63 + 15*= 748 
22 + 113+73 + 142 + 136 + 83 + 123 + 13 = 748 

163 + 53 + 93 + 43 + 23+113 + 73 + 143=748 

33 + 103 + 63 + 153 + 133 + 83 + 123 + 13 = 748 
£* 35rdSp^e'o6^fC> Sotfea 8*03* dc& SSa$g S'Cf 

iSaefif 1 *) wo’Se 3a#«$a, ej&S’S' 2 oAO?S eso^o 3ao^>I 
&Sr£o. ajo&tf 4 &£b3&s*k, sj*d5 SStfiSaeo, &S$S$aea &&& 

A 

SSiSSpISo s*Sdf3s + 80 . 

16+10 4.7 + 1 + 4 + 6 + 114.13 = 68 
2 + 8+12+14 + 15 + 9 + 5+ 3 = 68 
162 + 102 + 72 + 12 + 42 + 62 + 112 

+ 132 = 748 

22 + 82 + 122+ 142 + 158 + 92 + 52 + 32 = 748 
163+103 + 73 + 13+ 43 + 63 + 113 _j_ 133 _ 9248 

23 + 83 + 123+143+ 153 + 93 + 53 + 33 = 9248 

ee^3>&. 

£ i_5oa gr^sajgo 

2 + 8 +*9 + 15 = 3°+ 5+12+14 = 34 

22 + 82 + 92 + 152 = 32 + 52 + 128 , 14S = 374 

23 + 83 + 93 + 153 = 33 + 53 + 123 148 „ 4624 

ai 0 ^ s*£&. 

mo&e* &B* QjjSo Ora' aXZtffotf 

•16 + 3 = 19 = 15 + 4 

11 + 8 = 19 = 7 + 12 

5+10=15=9+6 

2 + 13 = 15 = 14 + 1 

■wo»S Sea^i 358S0* 

16 + 5 = 21 =” 13 + 8 

15 + 6 = 21 = 7 + 14 
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9 + 4 = 13 =12 4-1 
70 + 3 = 13 = 11 + 2 

e>ot3s”«$>. 

w&rti ooato (fC^o.^ 1514. sS 

8« 8&8o 3S^_S So«S8yj*£)^ i&'Qffr’oS. 

b(R^ »iS^o*o& sxe 1 
& Sr-cCo £f8o»ft^ 
Sfl^oiteo a*tr* <&ao£$$ 

4 X 4 8880 Aft, o&rti 

ftioo js, &a ftioa 38&S i, 2, 
3 .... 16 «o3o; fttoftn* 3a»j. 
(S'&l 83.) 
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tS&srii Boifc Sccjpg 88i£ooff , & »o1eo iWj SbftSS Bo'S 
°&i 36ft 3ca>g (S'&l 84). 36ft 3ftS Mas bo!o& (eo«!> 
2, 3, 5, 8, 9, 12, 14, 15) 38ftrr "?> »8 sS8sS«* 3»<Sa>-&a, 
&A§ 3*S«> A?S^6 3&&ofcxr* 85). 
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s«s5e3ft^ s<3. 1514 ©3 r$o»g, 

{Sfi^&craS Z&& Sfiotfeo 3o5odSfc &p&. «so3, 

« 

fias© 


5 W; ***° 

® 


7 

20 

3 

11 

24* 

13 

21 

9 

17 

5 

19 

2 

15 

23 

6 

25 

8 

16 

4 

12 

t 

14 

22 

10 

18 


5 fa] 


jSodSwJf S$r»d& *StfO»ew 

(Composite Magic Squares) 

Tkfa]~%!S tteo’eorp DtffSt), 

^ ^-8'^- SV'fo Ssfy t$> $&r? m tftfo wc&to 4 » 

ao^o3 3<saa R.v. Heath Sto/F^efc, 
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64 

69 

8 

1 

6 

53 
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52 
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72 

65 
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54 

47 
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55 

60 

21 
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39 

41 
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57 

59 

61 

22 

27 
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40 
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58 

63 

56 

35 

28 

33 

80 

73 

78 

17 

10 

15 

30 

32 

34 

75 

77 

79 

12 

14 

16 

31 

36 

29 

76 

81 

74 

13 

18 

10 


m x n 
m = 3 
n = 3 


( b ) 


i 

8 

1 

6 

3 

5 

7 

4 

i 

9 

2 


3 X i see* 

a = 3 


87s$t5r&i&* 9y<9 fa) !>6 &*&oAoa. 

ASS 3 X 3 rffyKo ^ tftfcpeon* S)tfe5oE*o. & tftf 

o*©&^ i&foiSifcn* sSpcSo 


A&& t3d&Ao io>K? 
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S$»otftf3x3 to} tititio &<&*& 3dfrg&. to© 
“M titifo §otf So ^£>' 0 ^ 3T*SotP&. 

0 co 

£e tftftfo#*© (j$8 wolS b&, t3*f0 Sp?6o<^ a.S^j. 
3x 3 S5rti& &otp©. e& ^eptfocl) « 8*$^ titStiog* 

1 6^ 3^6 (a^ esS &oe?0, 

e&srtf ^a) eS |£d eolSj* 9 *©&, JS©^{$ 2 

2 AO’S AOE?©. 

(a) eS [S56 oolSp 18 £©S>, 

3 AoS ^J6o6^ Aott°0. 

&* $ s 

itosWS (a) e3 <tatfoe*S [&) moISt* 27 ££)&, sSO^B 
{Stfo*«h 4 &o$ i^SoS* 4oc*0. 

sjS Stfon* 0^ |S$8 sso’SSp (kJtyfl £©&, 

SS©^?5 titiz k AfS^ ^o<S* Aoo 6 ©. 

^s Stforr S&Sbofcr* 3AS Socfojf tftftfo £>tf^&&o&. 

& Ac?frtf«0« m a 3; n - 3 
(m ss v)JS^ tfiScyo $o«§ 

min! 3&S& SeaJSoaoS t3oc&> £ &**r 

S^or? Ao*3*tfra§: m «= 4; n = 3 AoS tfodfotf 

tititi 0. 

*»*** m « 3; n ~ 4 tffyrt© Bo& a*rijg sfrcft 
tit$ 0*0$) [p*b Ao&gV©, 

titi&ti 4 rt?} d«&*^ tftftfoS'* l AR^ a^oG* 3 /Wj 

^spdfr*©, 
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3 ace© 
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7 

14 
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11 
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3 

16 

5 

15 
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4 c5£56 ° 


( b ) 


8 

1 

6 

107 

100 

105 

62 

55 

60 

125 

118 

123 

3 

5 

7 

102 

104 

106 

57 

59 

61 

120 

122 

124 

4 

9 

2 

103 

108 

101 

58 

63 

56 

121 

126 

119 

71 

64 

69 

116 

109 

114 

17 

10 

15 

98 

91 

96 

66 

68 

70 

111 

113 

115 

12 

14 

16 

93 

95 

97 

67 

72 

65 

112 

117 

110 

13 

18 

11 

94 

99 

92 

89 

82 

87 

26 

19 

24 

143 

136 

141 

44 

37 

42 

84 

86 

88 

21 

23 

25 

138 

140 

142 

39 

41 

43 

85 

90 

83 

22 

27 

20 

139 

144 

137 

40 

45 

38 

134 

127 

132 

53 

46 

51 

80 

73 

78 

35 

28 

33 

129 

131 

133 

40 

50 

52 

75 

77 

79 

30 

32 

34 

130 

135 

128 

49 

54 

47 

76 

81 

74 

31 

36 

29 


m * 4, o » 3 &©d3«s csooc 
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<a S5£yy$ iSti c*&^ 4 rffy iStftfo€* 2 sK$o£* Aot^S. 

& stfo r? 3 rfty &*;&•£$ L^e ©o^ 18, 27, 

36, 45.. ..(K - l)n3 sTo^rr sSO^JS 3, 4, 5, 6....k 

^o'ioo&'i aPfSoS* (kocs 1 ’©. 

cL {jj 

£b Dtfo rs° m— 4; n=3 rf© 3r_Q &od£oj£ 

t£p&ot3 D & (&*&l 88j. 

$3 atfor? m=3; n»4 tfodfoi£ ttotfosSm* Ac& 
**) (*•*& 89 > 



113 

124 

i 19 

126 

1 

12 

7 

14 

8i 

92 

87 

94 

no 

125 

114 

123 

8 

13 

2 

11 

88 

93 

82 

91 

122 

115 

128 

117 

10 

3 

16: 

5 

90 

83 

96 

85 

127 

m- 

121 

116 

15 

6 

9 

4 

95 

86 

89 

84 

33 

44 

39 

4* 

65 

76 

71 

78 

97 

108 

105 

140 

40 

45 

34 

i 

72 

77 

66 

75 

104 

109 

98 

107 

42 

35 

48 

37 

74 

67 

80 

69 

106 

99 

112 

101 

47 

38 

41 

36 

79 

70 

73 

68 

111 

102 

105 

100 

‘49 

60 

55 

62 

129 

140 

135 

142 

17 

28 

23 

30 

56 

61 

50 

59 

ha 

141' 

130 

139 

24 

29 

18 

27 

58 

5) 

64 

fi 

J3C 

131 

144 

133 

26 

19 

32 

21 

63 


57 

52 

143 

134 

137 

132 

31 

22 

25 

20 


m~3; n=4 ^ rSod&> 3” 

a?o£i^ 6-5 Sc3pAow^ 3 rflTj 4 ^psSj*^ £jtfc*eo gotf&i 
S5»o£b i^SboS^. 
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lo°c5c3o 



(90a) t£r»&oO?6 4 X 4 £r*ci£> esS 

aOjtfgiS tfo^e o f^co^o wtf i$tfrSex>, syeofo SS^Jood. 

"doth ©Sfopo SstfcSo 3 x>j£o 264 § fS^JSo. qo^s^, £&§ tfe 
t$u*^o&> SSS&o^tr^S es&^rp (90b) ^sc^p 

t&»8ottfcp$§ 6f^cr*e» &S3<^floc°&>, 

drCPftptfe&S A woe!) 96 ftjfc, B e$o*& 68 »&,..., ...ger*^ 

SafiO^ ®J(o»©&*\ Scpct 8 1 S5 t5d5tfos5^& <yo*§©& tSpS^cftiO «tfo 

ol — ® 

ScSiar®s3*e>. 

A-J-B_|_C^-D =264 

E + F + G + H = 264 
I-^J + K + L =264 
E + I + H + L = 264 
J+G+K+F = 264 
M -f- N _|_ O .j- P =264 
A + I+M+E = 264 
J .}_ B -j_ G _j_ N =264 
E + M + O-j-F = 264 
N+G+H + P = 264 
P+H+D+L = 264 
F4-O4.K4-C * 264 
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8$oeJs°&. 

f$s®rO^ S'&a&oS; 

$& Sesor? ftsS^^o. tfolo&ex 3d£tfoc5e ?oo*Dgex S$p6&*©°ax. 
esctxivP&cl S) S$tfcr$ 264 S$&oSl woeSs'Ck, lb;S s58ot[);6 

— • * — £9 

ejCCT*©^ SP’CP &0&P>QXl 

■& &&*& 48 acFexrp 264 3x &o 

£choS>. 

wtiotf* o (IX OHO XI) 

toS IX OHO XlfflS 1i& Ta1|<&.1)eoe’tf 6« £tetfo 'Spcp 
©a sa^asa. 

4% i>&& & &o & &A3 S®§ tf&to, Sbas_s5) 

^tf&3_&5 Sex^n 5 tfe>§o&exrr> 

tftSSs*, eatfoS - * iSPcfr* J$pSSapexn* tS’&SfP, t£e§o££>exrp 



rx oho xi 

tfaSw IX OHO XI «s^ S'&Sj&ofi. asepil & &»d& tftfcr&S 

Spot* &ff^ox! 

SSpJiipex &r*d& tftftPoS eptf ?PexA> wtfo, &ex^ t 

3o& 5&spaj JStftfe ‘3»tfo 19998 § &;Sp;$o? &AS>;$ tf&^&ex 
«Jo wSfa'SS u)(o*© (91b) &S$apAo&&ocs*o. 

(91b) £*S wKoex IX OHO XI o (92a) e«& <*&{&*;< 
(Ocfrre spending) «o^o& ?Sp0^q^, 


8818 

1111 

8188 

1881 

8181 

1888 

8811 

1118 

mi 

8118 

1181 

8888 

1188 

8881 

1818 

8111 
1 


(a) 


*c 


A 

1 

J 

B 

H 

M 

N 

e 

F 

0 

P 

H 

C 

K 

L 

D 


(b) 
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A + B + - 19998 

E-t-F-j-G-j-Hs 19998 
I| J|K|L « 19998 
J _j_ B _j- D-j-Lsz 19998 
E + I + H + L = 19998 
J + G + K | Fs= 19998 

qo3s*&' tfrttfrs* & Si ipeartb spdS 

6 *n) rSo^o 3a_Sfo 19998S £3pSSo. 4ep5S*tfea§ i 
A + I + M + E = 19998 
I + J 4 . N + M = 19998 
4B|G-fN = 19998 

t5tfcr*a^ $fo§o&ex> t3fta*, ® 6 o 8 * Je^spcooci 
&r* c& tftScpeo 3a &o 19998 S &Sp?So. 

Sj^on 0 3a 60 19998 5 c5;Sj»&o s*S$&o ?5ospg£* 

$3&fC<&0& S$fc& tftftfoff 8 . 

^ Magic cubes) : 

sSr* ct 5 o t^tfsSaoer*^ 25cr* dSo r6«Sxt e» Spct® ^fp^cod. b£3£* 
jxT*#^, 3dfexrji$ s*Sf <&o£$oSipep’ &g&»o< 3. ^irP^r 0 ^ s$oa*&r # ? 

92 s$ 3 x3x 3 **i &&$»& & 

M&fc e£p‘£>oo°&. 

ejo& 0 * 1 &oO d3 sStf&’tf© e>ol©& fr^cSpAosp©. 
ytfSS&cSff 1 , |£8 S$t&$e\ [SSO 3&£6tf6*, fpoiro Sitoea 




SSCbcoofiT® 3da^AeP Satfo |n (n3 1) 3^er* 3c&*§£). 
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4 

12 

26 

20 

7 

15 

18 

23 

1 

11 

25 

6 

9 

14 

19 

22 

3 

17 

27 

5 

10 

13 

21 

8 

2 

16 

24 


93 55 s5 ro &^<5T 8 3 X 3 X ^ rff} &&o. 1 &o£) 27 &6&r> 

650*3 co &S$d3j'®Aou)<6 ^b?6o 42. 

4 X ^ X ^ t36^e5^ £ (£> qSjc^Q 


(Pandiagonal Magic Cube") 

R. V. Heath €£c&*tfb *35>?$ & &?So 


a 2>& 2a 



4xfX 4 **3 ^S^L* 94). A^fl 1 © 

1, 2, 3, 4 ettf’j-d tf'SSo^fl' 1 aj*S)?5 Stfors* |a*]jb «<S 8x8 

rtf} &pd£ lbn» Sr^CkT* 3 fib ^tfars* 4x^ 

rtf} SSr»d6 tftfo»e»l ]2>?v £b 8 X 8 rtf} &*ci£> £ S$&?$ 

(e$£>o, ae»^j, £>&>sJ°a^ £T*& 0 o' 3 ©&> eu^iS &&0 a.S’fi 
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5t°(*3 «3oo S?o 130 5 c&Sr'^o 

&r>d& ^3*©} 

qot^tf&r 0 ^dX)SJp<SsP a. - ! 
f^ospg S5t^ &pc& ti'tfcFO& tf>6oO 
SeafSi&^o. qfcg', 2ito && 
ida ^fiBoOfO*, cpAo 
ftiS 6 &i &tff6o$>gc5&\ &r>d&iSt$u° 
©& ^cr* &C&F& t3c&£££>^, 
ar’dft ftcr>o£o = 5 

a,Sd3 ’Soik dfrS'SP’tfeso&j &r*|_tfo e^& (sS™&^ 95) 
$> SS(6&0*g > SFi!$‘3 3o&$ e$oB<5T*&o£> 

sSq^S cpSE) (& fitffifrS S3*?63) 5 So^o) 

e&oft. 

-gj tftftfofl* <9&s5tf?5& efrcpo. <^tf&i&o€) &&§ 

3&d*o 7~ 'Satftf <so1& Bo&SS &S>3]& (1-2) SS^o«S. 

&$'&& &o~i&*&>o& 

4 (1 — 2j = 4 — 1 -j~ 2 — = 5 

&&£& &8>&op tfrjk 

2_ (1_ 4) = 2 _ 1 + 4 = 5 
SJ£T°(^ £} ciStftvi i&P&aS’ 0 5 e6f^O(5. 

wS^da- s5j°5Sxpco gp>&£ \S66o <b&§o£), cr&ar®*) aJ&speo 

SAtoS, ite§o<&eoi3;| bs,tn iScMo Stf^tfo&oa. &*>& §0-0 

1 

£$a = (&»A$ fccro^sSa) X -jj— 



-£5£>tfQ 


-£&&b 


12 

1 

18 

9 

6 

4 

2 

36 

3 


x 3 ft*) to«3»e$ 

36So 

&CS*c£© — 216 


£> sS^cS^R) 
esoBe&> ^c8oO(3° 
216 SS&oS.&cF’Sfr'tf 
s»§: (£5™^ 96) 

12x 1 X 18-216 
12 x9x 2 =216 

2x6x18 =216 

qsr^ SbflO^ 
£3brool&p . 
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£sr>&§ 00 cb 1fo|B*aS £rgs5orr> Arj^ £> 

cfo& ^oBco t&SbfS 0 ^ egSScoex) &£p?So. &cpSfrtfra§: 

1x36=18x2=9x4 = 36 

&595*tfS§) &c $$ t >& *3lb 

&0O(£tf £)S* b&§*, &a*2ptfes§ 1. ton) fe So 

8*&& esol^ rtbeSoCft. &n*Sptfro§ 3 3 i^e&cpo. 1 y 3 = 3. si& 
(97 dP&£flr^ ©tfjStfcSfl^ft) Bo&5 ^ospg. 4 q Bo&£ 3s 

fteSoO (3 x 3 = 9) &ptfs$ 

ojospgr? Boag. <stf&&&o$^od3i 

toS'o 3 ssJS^SSpto. esepT? l>)e»ij) 
sS^cSo^al &*o?s &s< 
fbea^o (&a*Sfrtfe8§ 2) ^&jg\ 
1 X 2 = 2 
2 X 2= 4 

S'&g' 1 , 2, 4 <sl3 esosbok 

3»<S£ &e»;£> SStf^fif 1 3ccog. 

3x2=6; 6 X 2 = 12 
*&£ 3, 6, 12 co 3otfs> 

ftcc^) JStfocO. 

9x2 = 18; 18x2 = 36 
g'&S’ 9, 18, 36 co &p£f£ &co^ SSfib?5. 



& Stfon* *stf, ft)eo$j wtf&cgb 2, 3 co fteagefor? &&&$ 

a 

1b?6 jjpftsS 9 ejoBo&r* tfdSpCo ^o. 


3 * 3 fortS"l5^ 3<3So 
® 


( fonS&oo ogo^ Q 
= &9»o$o 


3 _ 

36 

2 

4 

6 

9 

18 

1 

12 


$o5j>£Sb 850 Si 

T&rr 25 p 6\3 

O U 

&S& s*s>o&£ ^£j 
8*^4 &>C& tftftfo 
»>(fj&t£oS 

98) to ao-o^o 
= (2 X 3) 3 =*216. 

^esoe!) I’ta^Suo 


it? 


aoojfirv ifc&»3&a&, SiSs^SI Siosreo 
**«* ss-tfS*^ X&S o ixfy&acoa. AwStfoS 

qo^&Sxo* {fr>S>S rteas"^ Jjtftfo&oO Jten-eo rt«\& tfo 
5oe£t» flc&n* & [_JoS s?rt;S»tf$ ij’ejtfo SS’jiSoa gg^ 

3x3 «W0*«& i£r*c&3<3tf© 

© 


b&cZZx Z 6 
& 

z (fon&£b© 

' o > 


5 t5&,\$S*£3 f3\3c! - ’dotf£&o‘$&> 5j»AoC), S$£)^f6 

3tf jft&3 S&xHfcS mo*3& W?\t brotfo S$&o<3. & o*tf£«tfo 

£> a^ra* 33. 


12 

36 

18 

4 

6 

9 

2 

1 

3 



17 

24 

1 

8 

15 

23 

5 

, 7 

14 

16 

4 

6 

13 

20 

22 

10 

12 

19 

21 

3 

U 

18 

25 

2 

9 


9 

24 

25 

8 

11 

23 

21 

7 

12 

16 

22 

6 

13 

20 

4 

10 

14 

19 

5 

3 

15 

18 

1 

2 

17 


.^as 3P*aw ** 


MP.12 


m 


54 

648 

1 

12 

144 

324 

16 

6 

72 

27 

8 

3 

36 

432 

162 

48 

18 

216 

81 

4 

9 

108 

1296 

2 

24 


24 

648 

1296 

12 

9 

324 

81 

6 

18 

27 

162 

3 

36 

432 

8 

48 

72 

216 

16 

4 

144 

108 

1 

2 

54 


SJ"'cSi3<3So 



A^frtfesS “a ■tfi$tfo6 i cstfSS&tftf* ^#&&oa &a§ 

*— a 

12 , 36, 18 eso^oa^oa. 

18-1(36 + 12) = 18 ^ 3 * 6 
12 -f. (36 4 . 18) » 12 - 5-2 = 6 

£}ta>oa SSCo^eo, J 6 a& «=9<SbS5cScscS f l5a& &oa$> c$©§o&e» 
* 3 d&n* &*&£ tftf&Q tftftfoTTfSp, rtaras’tfSj) tititfo 

&*3coa. 

44. *2foofto<5* arf&fet 

l3& &o© tftftfotfo wdfotSbnJ 6 ^. &* dHS 

«4arrtf^otf8k iao3r&. a^S tftftfotfo SMefib &ji»o 3l}& 
Sj*CP& (j^ £)& C'^r^g^oa). SltfoCP ioab& i3«Xl0b^3 ,, ^O*& - 
So$ji^sSar , ft)S s*db. tfti&otio «oib «Sfi!&r*i r ' 2 »«J*o 3©cift& 
SJ^aS) 5®f6S 3«$yP<C)§ &*|c£i5a. 

&-. wsSj^om 9§tf sSft^a, & tftftfotfo ^er* sscp^ 

cSp^ex) ^iJ^Sboa. & bo«£s& ^«y» (Sak>&QS* Soafoa - 
eo3. esda sSej^JS© 3tfy**a1 &e»d& tfeo& sS&i tfiSff 1 
saflcfr’* aotooa. 


sep drotfn* ©S' 2$p qoe3§ qtfdb 

S&&OP, SoS'c&g - Sao^Sb. S*&§<S* 4sS» 

^dbtfsSopivap. &ariatfSaap tftftfotfo ssolk 3S§*&Sb;3 sfS'o. s*S 

A ^ C3 

jpfytfdp o°ep t3*ep am* escScpCb. -d« &tfg;3 <3sV3aa tfo 

Jb<3 Ibg <9d$pgCb. ^n*oS Sp^ar* ai6&§*c$o ^d5bdb 

efr&^eb. 

tD^srdS -&^2pdb©& ^ea&Sb^o&da a*Sb oSad&ipSotfo 
esowofi. ^£3^o wcdpS' tftftfotfo ac&flS qd&S^fl 30* 

esftp «c£&. <s4a qos» Saatfeo lags' &d&"£} SoSd&g tf’S'da 
©d£5 &£> fiSQesfir* «3"&R> «<£&. &l\3be» £)&rta &"&£> wcttk. 
Bocpfiaeap l3<3 L&SPd&Si. &«*&§ esda £pc&S»o&iS J&ootftf 
Sbfc^tfodbeprt «s&i!bo£)ofi. 

wp&i^ SSp 9Qtf 3o& <a&ep 33 L&SP&Xo K& 
&o£)ofi. sp^dSOff 8 # o*&> Spcp wtfcptfofl! 3a&a ^^ 0 , s*& 
tf^ep&Sb s*iSfe, 1P& Stereos* estf?3*?S& S5da S$go£. &3v&e» 
#*&*, 3aS'c8bg5*i3p fS&c&o<0* 3o& ©00 5atf Bo& ©o 
nr ©3* etftFfSoiSI &aodbn* S'S'daa, £)&rtaa> S5o<3£ esdad* &oO 
5"N)f5adb^ ssXasSpiOo'doSdofiu 

Q 

0?6^Sa© Sadcr Sa&#*odfo, £db «so^ ^?Sa £)&&Sbodp<S* eslb 
sp$^3dp SSp 9983* ©Saj&sp^Cb. <S^ff®j5o S&Sb^od©^ 

tf£> 3oo&. 

&,&§($* 3© ©otf&p, &€rSaS* f6© ©©tf&p «stf 

DK$o<3. Bodfo w&dop 30* ead’rrofc, u*& sjtfd tftfdSp 

q n 

;}&©o lS?5p fcodp^fo Spit* BSa^ofi. 

eaofvo 3o£'d&g ©S' tffid^cSp, A^dbeo sSoer* ©©do 

fc&Sb£) S$tfo cf£*<5p Spdb^^db. SoS'c&g dtfd SpCo^SI 

dp^i^tSi. 

3aifc>3*dp fcstaco 3aatfeo ecSpoaa. SSp esSSr^oaa 3oSSaa?S^ 
tffi£*§ «SC^ sStfocp^S cr& u*& BoS'd&gl, 

n?Sp Spot* £adoCP& ts^dgo dDAofi. ejodciSp esodl □ ,, o«ac£b^ 
"2afib Bdb^Sb^ So^d^g JSp w&^cco «st> ^aoodb ^eaa^^d’ 
&*dbf^dia. ;$&} 9§d§ cpS'^eaa, eiod^ 


iso 


esoSScr’dfr* otfos’S' &£btftf&cr* £& 

o C3 Q ® Ci — • 

^ekrp^o. 2^£> Sd&^cp^S SoJad&gA aifiPSS esarSgo. &r* esSxp^cco 
tffi sS&ypn 6 ^ eDon°a)^ a.S'^-i^S s$Q§©o© tfSs&S •S'&ftPoa. 
%ssp6§ <yi8 ^o&a SoS'cftg <a& jjj* 3d&gtf©7?abl 
ea>s5^o s5cT ojsr 0 ^ Sj*So^& Ai^t&eaS &*tr* jj^eao 

&$on* 5)tto^db. Q?6^ &eT*d3 es&D &£b&;S^ $g£go o&£)§ BoS 4 
ST 8 ^, Sir* oS$p^o» i$&d oS ^S&esgo &oo<& 

^^d^r»(6S) &&ci didsj"^ fogc&orr wsp^dk, Sasp&S &3*&ex8* 
estSfS «5&) gpcr' cSfi^SSPfo^p ^ccoo^l 

S$p& sAS 8 sojtf^ecepn* &o&. 2><3tf^&e. 0J^5*^ 3»JS^ 
^oe&^o Xdftfeo siflcr^bJS^a. sitfCb ib®^1b*£oo& 

' Siotfo "A iS&^cSkoip Asp^cSi. Sodk okop c&Sg&'O 

er>K &S'&kd&o3 ri o&rterttfo &r* &«&*& wodtfQ to. spfytfdl 
3&&eo Sj^t’cod s*ni, s^j® §## 8&f6$£S* ofPdSpfoon® ^tf^Spod) 
kokp SSfl^ofi. 

“go# 4r>3oko s)o£^ 3SQ»[£3»” o& &&J 

<3o^ c&g £)&^n° &otf©OEFd£a. 

“sp &r*k 3$ dsptfj&odx^S £o&&» ttsjgfc 

SP& tS*k £b*6 0*36. wJ6^4» & © sSj»[tfo &«S5tfE>^&, 

siodsbar 8 tfsfo^o £&£* Maw £©5 a$y>a. 

83 sp e» : 

c*o* c&otfo, & S$&£3d5QtrOg tfxtforto ^o* acrS* kp>cr» 
3©d&c&£.tfd£&. wfSea afiflsSfi g}A„ 

SoSfc&£ 3© oo Ki&p, Al^fcoo) ;5o ©otfSfap k&£o?p^£ft. 
So B«tfo &&Sb^®*tfg ob£b 3d&®g©S Sexi&S'cP? SoS'c&g 

&ao£>tf o§&<\> ^^dr°S) S#tf SStfocp^g 3#v fSQrv «<3 2t& S3&C&. 
cp£)§ B35P8iirp A &&00 3S>?$ ;>&& So^cftgS 8 <ak£r® o®& ^&o&. 
SoS’d&g oh&beo Aj^S&oo#* Aj^i&oti oS&tvS 

2t£©f& SoS'c&g# 8 «a?S esdb^r^j® 

&e®&§ aSA^^SckiDo'S), oS ’Sodfcr® ^J3b i3tk ftstoco 
So<^r® a.^ ok §otf 3^, SoS'cfibg, A^op «&•&}» «setb^b^ < | 
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wo& S&g' S£)^ 

tooa? "3o&j* [CP ^5P© r $$$?$ &,£ mb 3A, &§* «sb 

a»^0 o$0/*l8. 

45. rto^ &&eo 

3\S$&5tyc&e>§ tfti&otio EW sj£S&iS *sb. (ss^oe 4 jTdfc 

c/e» o •— a 

ttftf ^ {T’&Sdjb qS^S^cpo^oS Sjjpo© 

cpx^^oI £ o&oo, o&^a&OaJofi), tfeJtfoKowefo^ 
&o$sy&, iiy&SpfoS <sbn*&^ ^)otf BoiSer® &bysi6, cydb© 
sp65 (3o25*od ^^SnfiS xStitfortctf* e9f3o$*c&&*&3 & dSS^?6^ 
|25825 ^>o ei# S5cu*£fe SCoS&o &)Sb^ srA otjspdfr, cyc&e» CCbr6^?8* 
ib&ft esoA^dodsyek. 

"K^Sy^ tf&cyotfra &tf^cT2SttO &?S&^ S^dbeK^lb 

Aoddo^tf ®ey 836 Ao<33pb*&, 3$8f*3 j&^&eS ^otf?'’ &£> 

$?5c&o {J$S’i3o^sF&>. 

*%jj^^) &>cS d^^r?6 E’S'tfg'go 5 j°3 

£*& ^ojjcr»o abiodb &?$ 5&Ab e?£o6, S' ■&£&$, es^QS Sbojj&SyoP 
cr^Sfco «?Ss$©&o<3 n «& tr’c&so Ss£Jb^&$sr&. 

“ftso^^An* ^S&S&aj $&^?5^n*6§ [_2 $b*;6o, 

Sccag $8>&&p ©SMS’ 1 *3 “spS {j>$8£> &oo& tsS £>5^61” 

i CP<J&t». 

ssjJJtf sS^tfo ©u* *$£&oS3^oa ,r es& ^&e» 

£*&qz?& 

“iftf ?5o«og <SP^lbS$& 

&&$&* ^)^§CPdb esAk 2$&S* 

A&AoAS&Pd f>©jL&& 

A^&Sbo t&dfo sS^AAtf 4>$<3l" 

»!0 cyA^db^ Sj&go &S* $Sb>. 

s^p^n &tek>6S &fjo&. "AtftfoAoa* &A£S 

esQ&^op k£f s)d^y» As^Ao SjS*^-d5 &>J( ai££yc5y» o*rD *SA1| 
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Sc<e8^a.B*S) ts*as afa £o *? «s3 cr» aeo" esss^Si 


6 %1i' 

“fi3 koo *S&cbo^5j°& ^j50i££e>£^ i3oJ*[j3 rtira'as'o 

wsy^dft o^dlco, 

u ^)&s&eo sSi^spn 6 7)oS^ot3»^. S^Sk !T& <*o[tfo wS) 

flr«6'l es^o*?” ^FS^dk jjF*dfo£?* ©g'dk. 

“tftftfotf Bio&a 64 MyS*#? 38$ S>fy 

gbocp rt>|0*^ £<3&otfd£o 3*tfgik ^0 «j # O'?” ©Rj^dfc o*c&©) 
$J$j£«S^ n°3^$ £&•&*. 

w & cS&SSgJhtf ^ fo^ sSajjf& 65<a SjSjoSsfror? 

sK$g&. [jSfibftoa SJ L »*o6rp &?£^S)^dfo w&ea ej&^lxj SSO^ &&£ 
wss^dfo 

o^©!bodS rtbjjtfc^) r5^o fS&rSg a-otf 16 2$ ^€P©oS^ 

Q^^r?Cb tfo;5 s36 L ?T&?POT B Sb S)©#o &&£?* 3£g-o* 

t63cr*dS> wood’ A od^ Sr 8 £>dfo && d&tfd£^Sio. 

18 & ^ o*8o o<Er® wqxio 5 e$<3 i2$fcd$ Ke8tf v*<&es*dk £« $&& 
o L o ’o'tsr o 

ibdS SSe^A 3<p&.e3d£c$ &*Do©;5 2)g© era* 8 ^^sS 4> w^Srydfo* 
£ptfgos*K5& s*2$dfot§tf d*$£ qg^J? $SSQotfd£o<3d$b. 


1840 6 * 8*96' \ es^ g'Si'SjeS^ S)d£8 ^SkiriSfor* 

<0 u a L - 

©Jfo r&otf&y* s$S5d£oi3# a*&i3 q*ry& 

S*3«!T ^ ££8^ tt^sSSS' 

■& ;Sd$d n^4m wlQ jja-cfiatf/C AjdfcfiW ?Sa^o®g tftfgKo 

tftfo*©& (Doubly even Squares) - »o3> ©r^.^ 

8, 12, 16.>*,rt#gtfo tf£>o*e>Sb - sSj*|^4 S5 5&o£>. 

o)5 ?)o©g - esocb 2 ^2m_|-l) „ dfo fifefa* 

o£p, i3S> o)o©g K$6^df© £>d^o i, ©Ser* sjfi S5 6oC>d&, tf&tSorfQ^o 

ibti £&?$& 8 tf«cn *odj*aa & s$£8 riarv tfai^&oa. 

* on 

&*jjtfo 1 : 


8^8 rtfyo©& aPeortb tf&swveon* 3df4d&»© (£*&i 104). 
«o4. tftftfortto^oS &tf§rs- fcfif Atf, wtfAs* fldtfpg©, 
4^ 4=, 16 rt*j &otro»t 
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16 KFeofiS rS&sweson*; sr>r?^§ F3°ex>?fo tifo $ 

bocitytrr StftSoEP®, 4t ; >pe»rfj 1, e, a, p e$£> Is&r*©* 


1, 2, 3, 4 £>© 

« 

h>tf ?o&3»s5«eo. 


— “ — * 

» 

1 

» 

1 

1 

1 

1 

i 

i 

t 

'- K> -— 

I 

1 

# 

1 

1 

1 

4 

1 i 

i 

» 

■ 

3 

i 

i 

i 

1 


s»^ “Sai3a StoAOJS fFeotfi <fo$xp^e>£^i3S IbApS). 
& Stfo rr “&& l3ei>t>S$j£k Sd&&»e» s^(5o0°$. 

^ ^ o 2 : 


1, p w$£) S$»gjex 

a, e «*$£ 


1 

e 

a 

P 

1 

c 

a 

P 

a 

P 

1 

c 

a 

P 

} 

c 

c 

1 

P 

a 

c 

1 

P 

a 

P 

a 

e 

J 

P 

a 

e 

1 

1 

c 

a 

P 

1 

c 

a 

P 

a 

P 

\ 

e 

a 

P 

1 

e 

e 

1 

P 

a 

e 

1 

P 

a 

P 

a 

c 

1 

P 

a 

e 

1 


l P, «3 
riSr^, a, e e$3 
rtfc, s'tf&tie 

tt £3 

o&a’orv’ &oiro 
avS, sSJfy-S&^S 
|^p*c 53 oSo' 2 S'dS>. £« 

cC) jj 5 a 

sr* 05 ?$&?*;$* 

ft§ to&SbiT^iSo 
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